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To withstand wear, high temperatures and corrosion in 
exhaust manifold, and turbocharger, 


power ring grooves, 


new 1800 hp diesel relies on three Ni-Resist high nickel 
alloy cast irons. Engine is Model 251, Alco Products, Inc. 


Designers go to higher operating temperatures 
with a lift from Ni-Resist cast irons 


get resistance to warping and heat, strength at 
high temperatures, and compatible expansion. 


Designers of this new 1800 hp 
diesel wanted maximum horsepower 
packed in an engine of minimum fuel 
consumption, size, and weight. 

That meant turbocharging — with 
resulting higher operating tempera- 
tures. For certain critical parts, they 
needed alloys with outstanding re- 
sistance to heat, oxidation, and scal- 
ing. Atthe same time, these allovs had 
to have expansion properties compa- 
rable with the surrounding metals. 


Three Ni-Resist* cast irons used 


Type 3 Ni-Resist iron was selected 
for the exhaust manifolds(A above). 
It resists scaling and warpage at 
manifold temperatures. In addition, 
its low coefficient of expansion pre- 
vents undue thermal stresses at the 
joints with other metals. 


Type D-3 Ni-Resist ductile iron used 
for the turbocharger casing ( B above 
gives still greater strength and 
toughness at exhaust temperatures. 


Type 1 Ni-Resist iron gives power 
ring grooves (C below) in aluminum 
pistons strength and heat resistance 
... keeps them from pounding out of 
shape. It also has a high coefficient 
of expansion that closely matches 
that of the aluminum piston at the 
high operating temperature. 

When you need strong, corrosion- 
resisting metals that resist oxida- 
tion, warping, scaling ... when you 
need specific expansion properties... 
investigate Ni-Resist cast irons. 

You can start a Ni-Resist data file 
very easily. Write for “Engineering 
Properties and Applications of Ni- 
Resist” and “Engineering Properties 
of Ni-Resist Ductile Irons.” 


*Reg r t J ark 


The International Nickel Company, Inc. 


67 Wall Street NCO, New York5, N.Y. 





INCO NICKEL 


NICKEL MAKES ALLOYS PERFORM BETTER LONGER 








THE 
ENGINEER’S 
BOOKSHELF 


First published in March 1957 


has been revised 
to include the many 
excellent references 
published during 
1957 and 1958. 


150 REFERENCE BOOKS 
have been added to 
the original list 


over 500 best references 


20 BASIC HANDBOOKS 
ave qualified as “best buys” 


for the desk-side reference shelf. 
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Watch for this 16-page report 
A coming March 30 
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coming 

next week 

the 

DESIGN issue 


for February 16 


FEATURING 


® What's new about the new papers? 


They’re engineered to be strong, stable, moisture 
resistant, stretchable, heat and flame resistant. 


@Failure diagram for safe stress limits 


How to determine safety factors when fluctuating 
loads are superimposed on existing stresses. 


®Forging presses strength into lightweight 
castings 


How follow-up forging can improve parts 
cast from aluminum and magnesium alloys. 


@Design guide to an air-cooled product 


Will your product run too hot? Here’s how 
to find out whether self-cooling methods will work. 


®Universal tables for circular segments and 
sectors 
Here’s a quick way to find all the 
dimensions you want. 
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FEATURED: 


DEPARTMENTS: | SOVIET PLASTICS PROGRESS. A US expert evaluates their R & D based 
SIDELIGHTS 4 on first-hand observations 


etrers 6 | FIVE STEPS TO FASTER READING—LESSON VI. The 12 techniques to 


save you time plus a speed and comprehension test 
HORIZONS 21 


SIGNIFICANT FREEHAND SKETCHES. Here’s how to draw natural perspective, cuf- 
COMPONENTS away and exploded views without instruments 


NEW LITERATURE 


POINTS OF VIEW What advances do. you foresee in your industry during 
PUBLISHER’S POSTSCRIPT ee ES hs bbb dtc a caeeeewsens dX eeeerear 


FY! PERSONAL TRENDS IN APPEARANCE DESIGN. Small electrical components, the De- 


WHY NOT R & D? soto Cella I, a punch press and an air-operated drill 





FIELDS OF INTEREST: 


MATERIALS: Stronger, harder alloys coming from particle studies 
Hafnium compounds as electrical, structural materials 
More plastic price cuts have been announced 


PROCESSES: Abrasive finishing machine has new material-handling method 


New processes to make familiar materials 


ELECTRICAL: Thermoelectric generators using radioisotopes 
Ac voltmeter for 0 to 2 cycles per second... . 
Cathode-ray tube stores images until called for 


DESIGN: Improved fungicides open new applications for paper 
Gas turbine used in new USSR turbo-drills 
Missile men develop heart pump 
Mechanical reader developed by Soviets 
Canadians veto US trucks—not suited to their climate, roads 


Instrumented nose cone packed solid with equipment 
Manned satellite tests start with chute drops 

Where are the planets? New measurements of orbits, size 
How some materials beat the heat—a new explanation 
Radio blackouts caused by X-radiation from the sun 


GOVERNMENT: _ Service R & D policies to be studied 
Air Force make-or-buy contract regulations under attack 
Five NATO nations to buy US designed missile 
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4 SIDELIGHTS 


@ During his trip to USSR 
J. E. FitzGerald took hundreds 
pictures. Here are two taken in 
Russian parks. The first shows a 
trimmed hedge in the form of 
100 1290 stalking lions—imaginative and 
. ¥ humorous. The second is of one 
ta of dozens of signs, tucked among 
lovely park trees, listing US pro 
duction in 1956 versus USSR pro- 
duction in 1957 and at the end of 
the next 7-year plan. Driving com- 
petition in steel, coal, sugar, shoes 
even on a lovely afternoon’s stroll. 


® The Quaker Oats Co has temporarily shifted its contests off the 
cereal boxtops and into the chemical press. Have you seen the publicity 
about its Big Idea Contest? $10,000 in cash prizes, nine rules in small 
type and a coupon that begins, “My Big Idea for QO Levulinic Acid 
(CH,COCH,.CH,COOH) is fi 


9% In the early days of the automobile, says Robert H. Maguire, chief 
stylist of Ford’s interior studio styling office, “. . . little thought was 
given to styling . . . we were then enchanted with the mechanics of 
things and car buyers were interested principally in whether a car would 
run. Next came the production phase. And this, like the engineering 
phase, illustrated the dominance of the male in making purchasing 
decisions. Father wanted to know how well a car was built and how 
long it would last. Now, though, the engineer and the production man 
have done their work so well that the public generally takes for granted 
the fact that an automobile is structurally sound. Now the average car 
buyer seeks the product that is most pleasing to the eye . . . it has 
become even more important that it present an exciting and attractive 
appearance.”” It seems father is in the back seat and his letters (p 6) 
have a faintly plaintive sound. 
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DELROYD 


Oe Oe a ce ee. 


SPEED REDUCERS 


a new standard 
in worm gear design 








smaller space 


and 


more horsepower 
per dollar 


Make this 
value 
analysis 
NOW! 
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1. Involute helicoid thread form has 


highest load capacity of any type of 


worm gear. 
2. Fan cooling and ribbed construction 
give maximum effect of heat dissi- 
pation, 

3. Centrifugally cast 
gear—dry well construction. 


dished 


bronze 


4. Unit may be mounted in any posi- 





















































tion. Alternate mounting surfaces. 
5. Tapered roller bearings used 
throughout—provide maximum load 
capacity, 

6. Heat treated alloy steel gear shaft 
with bearing and sealing diameters 
provide a strength of 185% of an un- 
treated shaft of the same diameter 


Send for Catalog No. 5018 


enw Steam Turbine Company 


801 Nottingham Way, Trenton 2, New Jersey 


February 9, 1959 
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More Car Comments 


Since our publication of the article, 
“Eight Design Authorities Evaluate °59 
Cars,” (Dec 1, p 26) we’ve been swamped 
with readers’ comments. We published 
some on Jan 12, p 6; here are more— 


To the Editor: 

Design engineers, no matter what field 
they work in, should always try hard to 
develop the most efficient, sturdy and 
foolproof equipment possible. But what 
is the trend in our car-making industry? 
The thermal efficiency of engines has not 
improved. The life of an engine has not 
been prolonged at all. The mechanical 
efficiency of the transmission has dropped 
sharply from the 97% mark of 


prewar 
times 


Mileage per gallon of gas has been 
on a downtrend for some time 
The times are definitely gone when the 
r owner could fix small difficulties him 
self. I think that Detroit's 
might look around a little at what their 
European colleagues are doing, and r 
adjust themselves a bit. To read MTZ and 
ATZ periodicals, besides Automotive In 
dustries, should be a must for every well 
informed automotive engineer I also 
strongly recommend that body designers 
read carefully the Streamlin 
ing of Vehicles (Aerodynamik der Kraft 
fahrzeuges, written and published by Von 
Freiherr Koenig-Fachsenfeld in 1951 
make good use of they learn 
Orro V Drrina 
Cleve land 


ar designers 


book on 


), and 
what 


l'o the Editor: 

After looking over the ugly new 
nonsters, my wife and I decided on a 1953 
Studebaker 5-passenger coupe 

] ANDRESEN 


Greenwood Lake, N Y 


lo the Editor: 

One of your correspondents writes in 
the Jan 12, “By golly, I am for 
length, fishtails, and loads of 
hrome because it reflects my personality 


issue, 
absurd 
ind advertises that I am a success.” 

Actually, all of the ostentatious and us« 
less “gee haws and doodads” are used, in 
many instances, to hide an_ inferiority 
complex and attempt to give an 
sion of that really 
cessful in the final analysis. Nevertheless 
let’s continue to buy our American-made 
vehicles, as apparently they are the red 
corpuscles in the 
cconomy 


impre Ss 


success isn’t too su 


bloodstream of our 


—M W Hit 
Portland, Conn 
lo the Editor: 

As a design engineer, I am 


of the desirability to 
lines and forms 


cognizant 
beauty with 
I'here is something even 
more important, however, and that is to 
have “‘Honest Honest 
treats only the essential forms; 


iC hie ve 


Design design 


it does not 


6 LETTERS 


add forms or “globs’” just for the sake of 
having something to “sculpture 

Fenders on automobiles are essential 
forms, fins on aircraft are essential torms; 
however, fins on automobiles are neither 
essential nor helpful and are therefore « 
honest 

I think the current automobile 
trends indicate a moral decay in 
that is most alarming. When 
large slice of national income is 
dered on useless glass, fins, overhang, etc 
which requires excess horsepower and the 
attendant wasted fuels, then it’s about 
time the Federal government stepped in 
and placed a tax on automobil 
weight and horsepower. This is most un 
desirable, but it will be 
the automotive industry reexamines the 
function and purpose of the automobil« 
and designs it They 


design 
America 
such a 
squ inl 


body 


necessary unless 


iccordingly 
that 
function is most to be desired. If an aut 
mobile over 100 hp, it is 

ind wasteful —L. L. CHamMBers 
Sunland, Calif 


must 
also remember 
require 
damn big 


lo the Editor 
Decorations on top of front 
ind hood, just as well as fins, I 
All outside corners of the 
should have 1 of at least a couy 
inches P. C. Bruntine 


Plainfield, N ] 


| mgerou 


y] ot 


lo the Editor 


I would much rather offer con 

hanics of a cal 
on the appearan I feel that the 
mechani too, leaves something to b 


desired H K 


tive suggestions on the m¢ 
than 


BRADFORD 
Fairfax, Va 


I'o the Editor 
The dedication of 
to masses of 


Detroit’s design 
hrome and to fal 
sions of great weight and mass 
1 form of autointoxication with idols of 
clay which should never be praised 
any person dedicated to a healthy 
nation of safety and utility 
Since irticle dealt with th 
tion of styling rather than over-all 
I shall restrain myself, albeit with some 
difficulty, from vigorous condemnation of 
the worship of horsepower for ho 
power's sake Ihe best analogy | 
think of is based on the assumption 
because Primo Carnera, ex-prize fig 
was the biggest and strongest man 
ring he was therefore also the 
fallacy which Mr. (¢ 


covered the hard way 


> lini pre 


+ 


r¢ pre scTn 


combi 
beauty 
your 


immeta 


R EE KAUFMANN 
Saratoga, Calif 

lo the Editor 
.. Try and get 
GM cars’ rear 


in—almost 


in and out of any 195 
seats It’s hard to 
impo sible to get out 
Bit Davipson 


Kansas Cit \f 


raw! 
rawt 


economy : well as 


To the Editor 
lo the 
critics I 


comments offered your 
would say—Amen. Our 
family is in need of a new car and as much 
is I should like to buy an American cat 
to help our own economy I am afraid the 
hoice is Volkswagen.—E. A. MartTInez 
Denver, Col 


guest 


To the Editor: 

After reading your article by the eight 
design authorities, I would like to know 
what kind of transportation is used by 
Messrs. Sundberg and Ferar, goat or 
jeep? —J. B. Smit 

Tuscaloosa, Ala 


lo the Editor 

Detroit has 
little o1 
and economics 
is the 


gone design-happy with 
no concern for basic engineering 

Of all the Cadillac 
Chevy’s rear-end treatment 
Chrysler's “swept wing 
asinine, and even Ford (to 
which I am partial) missed the boat with 
dinner-plate-size taillights. My 
will be 


"59s 
worst 
1S atrocious, 
theme” is 


next car 

il foreign car 

—Donatp P Coo.ry 
San Francisco, Calif 


a small, economi 


To the Editor 

I cannot help feeling that the American 
car can no longer be regarded as a mean 
of transportation. Rather, it has degen 
erated into an expression of socia 
Ihe 


obsole scence 


prestige 
Detroit concept of planned 
that the gleaming 
neighborhood eve 
opener this year will be old-fashioned next 
How so “style ind yet so 
function and quality can b 


whole 
sees to it 
monster that is the 
veal much 
little 
into one pa kage 
I have 


rolled 
is almost inconceivabl 
idmired the 
lean, honest approach to motoring. H« 
is the only market 
in buy real quality, as well 


long imports for th 


iutomobile vhere one 


1 guarante 
Hint 


Penna 


against obsolescence REER 


To the Editor 

It is easy to criticize any n 
Many of the 
taken; 


to draw heavy 


“experts” opinio 


other ire so tar from 

from automo 

people who do know what tru 

in and cannot be mad 

within tooling budget limits 

exception of Raymond Lo 
+ 


omment 


nomucal 
With tl 
nowey 

vho has made some sketch 

have simply made heavy ommen 
without supplying any s ( iS a con 


' 
ructive suggestion As a ma} 


point ft 
general interest we believe you 


hould giv 
onsideration to providing another artic] 
wherein these same I provid 
ketches of their | solution 
in changing design of the mak ar the 
became critical of, purely a 
structive measur The 

are entitled to this 
they improve 


own 


1tom 
ymmment 
might their produ 
tructive riticism has no pl 
imong fair-minded readers 

Georce H. Kenpati 
Da Iell 


Conn 
e All 


Motive 


1uto Companies as well ; Auto 
Manrtufacturers Assoc w nt ad 
vance copies of the articl \ 


PRODUCT ENGINEERING * February 9, 1959 





Some Ideas 


One of the ways to judge a skilled crafts- 
man is by the tools he uses. They're in- 
variably the best he can find — chosen to 
lighten his work, sharpen his skills. And, 
if the craftsman is a draftsman, they are, 
more often than not, products of K&E. 


It may be that some of these products have 
escaped your attention (after all, we offer 
something over 8000 items). That’s why 
we suggest you pay a visit to your K&l 
dealer whenever you can. It’s a liberal edu 
cation on what’s new 
tried and true 


as well as what's 
in drafting equipment. 


You'll find many products like these which 
can be highly useful in your work . 


K&E **Quick Set’’ Bow Compass 


The most remarkable feature of this com- 
pass is the speed and ease with which you 
can change settings—from diameters of 12 
inches to 1/16 inch. With one hand, you 
can increase or decrease radii instantly and 
exactly. To go from small to larger radius, 
just press a spring release, and the legs will 


expand automatically. Stop approximately 
where you want, and make precise adjust- 
ments with a micrometer screw. To go 
from large to small, simply squeeze the 
legs of the compass together, then adjust 
precisely. 


The K&E Quick Set combines the rigidity 
and precise adjustment of a standard bow 
compass, the simplicity and speed of a 
friction type compass, plus the finger tip 
control of K&E’s unique design. You have 
to try the Quick Set to appreciate it fully. 
Iwo types are available. The N1071 fixed 


leg pencil compass, and the N1070 com- 
bination with interchangeable pen and 
pencil inserts. Both come with a box con 
taining leads and spare needles. And with 
the N1070, a pen handle is provided for 
the pen insert which permits its use as a 
ruling pen. The compass can also be used 
as a divider by substituting one of the 
spare needle points for the lead in the pen 
cil insert 


Marathon” Ruling Pens 


K&E Marathon Long Line and Wide Line 
Ruling Pens (1092) hold an extra large 


I'd like more information on: 


K&E Quick Set Compass 
Marathon Ruling Pens 


Please send me the name 
Name & Titl 


Company & Addr 


rc 
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KEUFFEL & ESSER CO., Dept. PN2, Hoboken, N. J. 


CIRCLE 52 READER SERVICE CARD 


! 
| 
for your file of practical information on drafting and reproduction | 
from | 

J 


L_—_—_—~—~— ~~~ KEUFFEL & ESSER CO.-———————-— 


ink supply — draw lines up to eight times 
longer than ordinary ruling pens. And 
because they are pre-set, line widths are 
always uniform, easy to match with com- 
plete accuracy. Ink flow is regular and 
even, lines are always sharp and clean 
edged. 


An important feature of K&E Marathon 
Ruling Pens is that they will not leak. They 
can be laid on the work surface without 
risk of ink flowing out. That means you 
can fill several pens of different widths, 
use them as freely as you'd use pencils 
Ihey’re easy to clean, too 


K&E Marathon Long Line Ruling Pens are 
available individually in line widths of 
006, .009, .013, .020 inch or in sets of 
three pens in line widths of .009, .013, .020 
inch in a Leatherite case. Marathon Wide 
Line Ruling Pens come in line widths of 
.030 and .060 inch 


Leroy” Height and 
Siant Control Scriber 


A versatile new Leroy scriber is now avail- 
able which greatly expands the variety of 
lettering possible from a standard Leroy 
template 


Now, with the new Height and Slant 
Control Scriber (3237-12), you can form 
characters from vertical to slanting at any 
angle up to 45 
forward. You can 
vary height from 
60% to 150% of 


‘ — 


the size of letters 
on the template 
used Ihe width 
of letters remains 
the same 


Combinations of height and slant can be 
sel quickly and easily. You just loosen the 
knob, move the scriber arm to the de ired 
combination of height and slant, and tight- 
en. That’s all there is to it 


Stop in to see your nearest K&E dealer 
and ask to see these three products—small, 
perhaps, but mighty handy in the drafting 
room. Or drop us a line by mailing the 
coupon below... 


Leroy Height and Slant 
Control Scriber 
of my nearest K&E De 


Leu ewan eaeeae 


N 





Unique research too/... 


The Ubiquitous Strain Gage 


Small size, high accuracy, and amazing versatility have 
made the SR-4® strain gage an indispensable tool wher- 
ever strain measurements are made. For over 15 years 
this tiny, precision-made bit of paper and metal has 
been doing a job that nothing else could do. 


Data provided by strain gages made possible the lighter, 
high-strength structural members needed for modern 
aircraft. They have permitted a close, detailed analysis 
of wing stresses, propeller vibration, landing gear shock, 
and many other critical factors in aerodynamic design. 


Strain gages have played a major role in developing 
today’s compact, high-powered automobile engine, 


probing its innermost parts and relaying the story of 
dynamic stress. They have been used in the structural 
analysis of buildings, bridges, dams, ships, auto bodies, 
industrial machinery, and an almost endless list of fabri- 
cated parts and structures—even artificial limbs. 


Capable of measuring static, dynamic or impact strains 
under widely divergent ambient conditions, SR-4 strain 
gages give free rein to the skills and imagination of the 
scientist, engineer or technician who uses them. A 
wealth of strain gage data is available. Write to the 
address below, Dept.15-B,and ask for Bulletin 4315. 
Or let us have a B-L-H man call on you. 


FIRST inf 


BALDWIN :- LIMA: HAMILTON 


Blectronics & Instrumentation Division 


Waitham, Mass. 


SR-4®8® Strain Gages * Transducers 
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Testing Machines 
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DEVELOPMENTS TO WATCH... 


Stronger, harder alloys may be developed... 


. say General Electric metallurgists, as a result of 
new measurements of critical size and distribution 
of the submicroscopic particles responsible for such 
effects as precipitation-hardening in metals. 

Using copper-cobalt alloys as “guinea pigs,” and 
magnetic methods for studying them, GE researchers 
have found that “there exists a critical size of 
particle for which the hardening of an alloy is at a 
maximum.” Furthermore, for the specific group of 


Thermoelectric generators that use 


. as heat sources (PE—Apr 21 '58, p 16) are now 
to be made commercially by Minnesota Mining & 
Mfg Co. First available is an air-cooled unit. In the 
5-watt size, it will be about 3 in. dia; 6 in. high; will 
operate at efficiency of about 6%. Water-cooled 


alloys studied, nearly all of the cobalt present is 
precipitated in the first few minutes of aging (at 
1100 F) and that, thereafter, increasing tensile yield 
stress is a matter of increasing particle size and dis 
tribution until an optimum particle size (in this 
case, 70A) is reached. 

\ report on the study, with a bibliography on 
earlier work, has been prepared by J. D. Livingston 
of the GE Research Lab, and may be had on request 


radioisotopes 


units are now being designed; and 3-M_ expect 
eventually to have a full range of these devices 

ranging in size from 4 watt to, perhaps, several 
thousand (Note: For more on_ thermoclectric 


devices, see p 14 and next issuc 


Improved fungicides make it possible to design paper 


. into many new applications like the paper sand- 
bags now being developed for military use. 

Scientific Oil Compounding Co, Chicago 23, re 
ports, for example, that papermakers are now able 
to produce moldproof kraft paper sheets which “have 
surprising durability.” Here, the basic treatment 
compound is copper-8-quinolinolate, developed du 
ing World War II, but now in new formulations 


An abrasive finishing machine that 

. of handling machined parts has been designed 
at Abrado Finish Corp, Grand Rapids, Mich. Instead 
of feeding the abrasive slurry over the part, this 


machine lowers the parts into a rotating tub of 


Also under development are volatile fungicide 
much like the volatile corrosion inhibitors and the 
vaporizing germicides (PI May 19°58 p 5), which 
provide continuing protection for products and 
materials and are said to prevent “‘jumping”’ of fungus 
growth from one area of a product to another. 

Note: See next week’s issue for staff report on 
paper and its use in mechanical products.) 


reverses the usual method .. . 


slurry (see photographs), brings them out when the 
desired finish has been achieved. Abrado says the 
new system is faster, easier, lends itself to precise 


control —ARG 


Speed of operation is one of several advantages claimed for new Abrado-Matic finishing system. Photo at left shows 
machine with head erect so parts to be finished can be attached to spindles. At right, the unit goes to work. 
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AMERICAN 





MUELLER BRASS CO. forged gears 


improve dependability and performance 
of BODINE electric motors 


For combined high shear strength and maximum wear life in their single and double reduction speed reducer 
motors, Bodine Electric Company of Chicago uses gears forged from Mueller Brass Co. 603 Alloy. 


Bodine has specified Mueller Brass Co. forged gear blanks because of their consistently high quality . . . there 
is no porosity, foreign inclusions or defects typical of cast blanks. The hot working of the metal followed by heat 
treotment to the desired physical properties produces a refined grain structure to give uniform machining and 
wear in service. The forged blanks are consistent in size and held to close tolerances. Bodine has also found that 
the excellent machinability of the blanks in the hobbing operation increases overall hob life. 


For forgings of high tensile strength, high density, minimum porosity, light weight, corresion resistance, good 
machinability and low costs with little scrap loss, it pays to specify forgings from the Mueller Brass Co., the 
world's largest producer of brass, bronze 

and aluminum forgings. 








FP only the man from 


rs 4 ; . ; 
| Mueller Brass Cc. : fA 
can offer unbiased advice on > 
| the “one best way” of pro- fi , 


ducing your parts, because 


Mueller Brass Co. is the only PLASTICS COLD-PREST 


fabricator in the country offer- \ \ FORMED COPPER TUBE INJECTION MOLDING IMPACT EXTRUSIONS 
ing all these methods of pro- 





duction . . . assuring you the 
best product at the best price 
« made the one best way 

» 


vw ¥ 


SCREW MACHINE POWDER METAL RED BRASS 
PRODUCTS PARTS CASTINGS 














Also producers of: Super Cutting Red Tip Brass Rod * Aluminum Extrusions Aluminum 


Write today for complete cata- Sheet, Coil and Strip « Plastic Pipe and Fittings * Copper Tube and Solder Type Fittings « 


logs on any of these products, 


MUELLER BRASS co. PORT HURON 22, MICHIGAN 
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DEVELOPMENTS TO WATCH... 


Ac voltmeter, aimed at applications that require . . . 


. Steady rms voltage-value readings on very low 
frequency 3-phase ac supplies, is announced by 
Crompton Parkinson Ltd of Aldwych, London, Eng. 
Immediate application is expected in the nuclear 
field, where, for instance, there are reactor control- 
rod systems operated by very low speed motors using 
currents with frequencies that vary from zero to 
no more than 2 cps. 

At these low frequencies, CP engineers explain, 
the instantaneous value of voltage varies so slowly 
that the pointer of an ordinary instrument has time 
to follow it instead of indicating a steady rms value. 


To get around this problem, CP designed what is 
basically a de moving-coil voltmeter, operated from 
a phase-splitting network with full-wave rectification. 
The network produces 12 impulses per cycle across 
the coil, thus reducing the magnitude of the applied 
ripple voltage and increasing its frequency. “Tests 
have shown,” the company says, “that the pointer 
deviation on either side of the mean amounts to no 
more than 0.3% at 2 cps’; and the instrument can 
be used to indicate the rms value of an applied 3 
phase voltage at any frequency from 0 to 2500 cps 
Both switchboard and portable models are to be made 


Gas turbine power is replacing conventional turbo-drills . . . 


. in Soviet oil fields. A new lightweight (70-ton) 
gas turbine makes the change possible, the Soviets 
say. It delivers 3000 hp, permits a drilling speed “3 
to 5 times the former level,” yet weighs less than a 


third as much as previous units. Aluminum is used 
extensively throughout and the unit is so designed 
that it can be transported—in sections—by helicopter 
to remote areas. 


Cathode-ray tube that stores images, keeping them invisible . 


. . . for as long as 20 minutes, and then displays 
them on “demand” when the screen is flooded with 
infrared light from an external source . . . is one of 
many new developments coming from the Toronto 
laboratories of Ferranti-Packard Electric Ltd. Among 
the others: new solar and photoelectric cells; and 
a host of computer components, including magnetic 
drums with air bearings, and new tape spoolers and 
tape readers. 

The cathode-ray tube is said to provide pictures 


“as good as those normally associated with ‘TV,’ 
and to permit building up the image, element by ek 
ment, at relatively slow speed. Brightness and per 
sistence of the final picture can be controlled by ad 
justing the intensity of the infrared beam 

Ferranti says the new tube is considerably less ex 
pensive than other “‘visual storage” systems, and ex 
pects it to find application in facsimile transmission 
as well as radar display. In the latter, its long afte 
glow should be particularly valuabk 


How many instruments can be packed 


in the shaft of a needle... 


. Canadians seem determined to find out and have made a good start with 
the instrumented nose cone pictured here. Almost 5 ft long yet barely 7 in. 
in dia, it’s designed for studying infrared radiation in the sky—essential 


background data for infrared detection systems now being developed. Photo 
shows what goes into the cone: a 4- lens and a 2-lens optical system, plus 
telemetering and transmitting units, and battery power supplies. In test firings, 
the Canadian Defence Research Board’s Armament Research & Development 
Establishment says, it is possible to determine the position and velocity of 
the rocket “within a few feet” throughout its flight; and much valuable data 
is being obtained. ARG 


instrumented nose cone features a nose cover fitted with a timer that slides it for- 
ward, as shown here, at the desired moment. This exposes the optical equipment 
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heat 
resistance 


Buna N/Nylon Reevecote lasts twice as long 
at elevated temperatures—with no added costs! 


When it comes to taking the heat, you just can’t 
put regular diaphragm material in the same class 
with this new development from the Reeves-Vulcan 
laboratories. 

Over the past two years, extensive tests compared 
the performance of the new Heat-Resistant line 
with standard coated fabrics. The tests proved 
conclusively that the new Reevecote line provided 
up to 100% improvement in resistance to stiffening 
and cracking. The new fabric has improved resist- 
ance to oils, solvents and gas condensates. 

The new Reevecote Heat-Resistant line is now avail- 
able in twelve different combinations of gauges 
and tensile strengths. For all your requirements, 
you can be sure if you specify Reevecote, the one 
complete source of engineered industrial coated 
fabrics. For specifications on the complete Reeve- 
cote line, write for free catalog — no obligation. 


Another 


ULCAN 


RUBBER PRODUCT 
REEVES BROTHERS, INC. 
1071 Avenue of the Americas * New York 18, N. Y. 
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DEVELOPMENTS TO WATCH... 


Watch for more hassling . . . 


soon to come over the Air Force’s new make-or-buy 
contract regulation. The measure, hotly debated for 
months between industry and Air Force, was slapped 
into effect in December. 

At the time, Air Force asked industry to live 
with the regulation for at least six months before 
raising a fuss about it. But, some big defense con 
tractors don’t want to wait that long. They are get 
ting set now for new rounds of bargaining on the 
issue. 

lhe Air Force regulation tightens control on 
subcontracting by price contractors. Generally, it 


requires the prime contractor to submit a detailed 
list of items that are to be subcontracted on a new 
project when the contract is originally negotiated 

Then, the contractor can’t make changes to this 
list without providing extensive justification to the 
Air Force. It is this point that the contractors ar 
objecting to most. They claim it means needless pa 
per work and delays. Air Force, however, wants to 
keep this type of control on projects, particularh 
where government plants are involved. Plus, th 
service says, the measure will insure a spreading of 
the defense dollar to more small busines 


Army has formed a top-level ad hoc committee .. . 


to take a hard look at the service’s R & D policies 
and come up with shortcuts on how to cut lead time. 

It is the first such committee that has ever at- 
tempted to cut through the layers of administration 
on R & D contracts with definite instructions to com¢ 
up with specific speedup recommendations. 

General Arthur G. Trudeau, chief of research and 
development for the Army, is personally keeping a 
close watch on the committee. It started its round of 
skull sessions on February 4, and must report back to 
Trudeau on March 10 with initial results. 

The committee is expected to set up two separate 
procedures on handling R & D items. One will deal 


with priority projects, the other with nonpriority 
items. Emphasis is on pushing priority projects 

[he committee is expected to recommend such 
things as a shift to more special project officers 
much like the Navy’s Polaris special projects system 
concurrent testing of items by the developer and th 
Army, etc. 

Right now, the Army estimates it takes an averag« 
of 8 to 9 years to work a program from the develop 
ment stage to production. Here is how the time 
spread: concept evaluation and approval, 18 month 
development, 54 months; testing, 29 months, pro 
duction, 18 months 


First tests to put a manned satellite into orbit . . . 


have been started. The Air Force is conducting para 
chute-drop tests using a dummy capsule similar to 
the one that will eventually carry a man into space 
and bring him back. 

Within the next few weeks the National Aeronau 
tics and Space Administration will begin testing the 
escape system at its Wallops Island, Va, facility. It 
will be another couple of years before the first at 
tempt is made to orbit a man. 

Final negotiations are being conducted now b« 
tween the NASA and McDonnell Aircraft Corpora 
tion to build the capsule for the manned space shoot 
—dubbed Project Mercury. Cost is estimated at mor 
than $15 million. The capsule will be launched by a 
Convair Atlas-D missile booster and guided from th« 
ground into a near circular orbit between 100 and 
150 miles in space. 

Here is how NASA expects to bring the manned 
capsule back to earth: At reentry time, the capsule 
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will be orbiting at 18,000 mph. Retro-rockets will be 
fired to slow it down to 17,600 mph; the rockets will 
be jettisoned and the slowed-down capsule will start 
an elliptical path toward earth 

About 10 minutes after the retro-rockets are fired 
the capsule will enter earth’s atmosphere at an alt 
tude of roughly 60 to 70 miles. In another five min 
utes it will descend to an altitude of around 10 mil 
by this time the capsule will be traveling at subsoni 
peeds. 

When the capsule is at the 10-mile altitude ar 
a drogue parachute will be fired to slow it down even 
more; when it reaches the 5-mile altitude area 
larger parachute will be fired to float the capsule to 
earth, most likely for a water landing 

About 10 test shoots, a half dozen carrying ani 
mals, will be fired before an attempt will be made 
to orbit a man. First fuil-scale reentry attempt will 
be made with an animal 


WASHINGTON 13 





WHAT'S HAPPENING IN... 


That's a 
isked by space flight experts 


scrious question being 
Though 
measurements of planet distances and 
locations have over the 
still aren’t nearly accurate 
enough. On the basis of current data, 
a spaceman couldn't even be sure of 
getting within 50,000 miles of Mars. 

As G. P. Sutton told a USAT 
posium at Southwest Research Insti 
tute, much still remains to be learned 
ibout the exact densities, orbits about 
the sun, gravitational influence, and 
even the size of the planets before suc 
cessful space flight can be achieved 

Both the learning and the doing 
are going to call for vastly improved 
instrumentation 


been refined 


vears, they 


sym 


lhe degree of improvement needed 


in reliability as well as accuracy is 


much greater than 


aks or 


said, 


many people 
realize. 
Sutton going to 
be in orbit for long periods of time .. . 
ind the of reliability that will 
be required . . . will be equivalent to 
locking a machine in a room of some 


many space missions,” 


“vehicles are 


orde! 


what unknown environment and leav- 
ing it to operate without attention for 
1 period of perhaps 3 years 

“Would automobile,” he 
isked, “be capable of running 3 years 


locked in a 


your 


continuously if it were 


garage?” 


Atoms & thermocouples 
add new power 


lhermoclectric 


with eff 
ciencies of “10% and higher” can be 
built, say engineers at Rome Air De 
velopment Center, using radioisotopes 


devices 


as the heat cource and 
(zine, artimonide 
telluride, for instance 
materials. 

In basic concept these RADC de 
similar to the 
nuclear thermopiles devcloped at the 
AEC’s Mound Laboratory (PE—Aug 
1] 758. P 5) the RADC 
models are said to require only about 
‘4, the number of junctions to achieve 


semi-conduc 
and bismuth 


) for the junction 


tors 


vices (see photo) are 


However 


14. _—‘ SCIENCE 


New RADC thermoelectric device is de- 
signed to put atomic heat to work 


the Both take 
advantage of the heat generated by 
radioactive decay—the heat is wasted 
in many radioisotope applications. 
Right now, simulated heat sources 


same output power. 


are being used; but one model, at 
least, has shown output voltage of 
5 v, with a current of 40 ma. 

(Note: for information on another 
way in which radioisotopes can be 
used to produce useful power, see 
Midget Batteries,”” PE—May 12 ’58, 
p 72; and for more on thermoelectric 
generators, here and abroad, see PE 
June 30 ’58, p 10; July 14 °58, p §, 
and Dec 1 ’58, p 10.) 


How they beat the heat 


Why do materials 
do considerably better than inorganics 
like glass and metal as heat barriers at 
ultrahigh temperatures? Here’s a nev 
explanation that may provide a key 
to even better materials 

It’s been shown (PE 


some organic 


June 16 °58, 
that nylon-reinforced _ plastics 
will stand up to temperatures in the 
6000-to-12,000 F range at least twice 
will materials reinforced 
with glass fibers; and other all-organic 


p 5) 


as long as 


laminates also do surprisingly well at 
very high temperatures. 

One theory is that heat consump 
tion in dehydration of the organic 
molecule delays disintegration. Many 
plastics have a high molecular water 
content and absorb heat during vapor 
ization of this water. 

But this may be only part of the 
story. The surface carbonization that 
occurs when the plastic is hit by a 


sudden burst of ultrahigh temperature 
may also help to delay disintegration 
by serving as a protective layer. Fur 
thermore, engineers at Bjorksten Re 
search Laboratories who have been 
studying this effect note that the car- 
bonization is accompanied by forma 
tion of gas bubbles just the 
These, they believe, may act 
as thermal insulators, retarding further 
penctration of the heat in all-organic 
materials. 


under 
surface. 


In materials with in 
organic fibers, on the other hand, there 
is no carbonization or gasification, but 
rather a melting away, leaving open 
ings in the surface through which heat 
is channeled. 


reinforced 


Bjorksten engineers are testing these 
theories in design of a reinforced plas- 
tic pressure vessel which has already 
stood temperatures to 6000 F and 
pressures of “several hundred thousand 
psi”; and research in this area is con- 
tinuing. 


Explaining those 
radio blackouts 


It’s well known that sunspots and 
radio communication are related. But 
the “how” and the “why” 
with 


of solar in- 
radio communication 
have not been fully explained. 

Now, though, Hugh Odishaw of 
the National Academy of Sciences re 
ports that Naval Research Laboratory 
rocketeers have pinned down the cul- 
prit: X-radiation given off by the sun 
Sur 
prisingly, a marked increase was ob- 
served in this type of radiation, and 
none in the ultraviolet range. NRL 
researchers believe it is this X-radiation 
which ionizes the atmosphere and so 
plays hob with radio-wave propaga- 
tion. 


terference 


at the times solar flares appear. 


Incidentally, this is only one of sev- 
eral IGY studies which indicate that 
the sun has a much more direct and 
extensive effect on our atmosphere 
than was previously thought. Indeed, 
it now seems that the sun’s atmosphere 
(corona) itself actually extends to 
meet our own. —ARG 
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Need Infinite Speed Adjustment—Accurate Control? 
Get Both with 





FRACTIONAL HORSEPOWER 
AJUSTO-SPEDE DRIVES 


Parker Majestic No. 2 Universal Grinder is equipped with two 
Ajusto-Spede Drives. One drive, mounted on the headstock, 
rotates the work against the grinding wheel. Another drive : <8 : . 
epesaies tn table fond. Beth wack pend end table speed eve satisfied users are realizing improved machine perform- 
infinitely adjustable to suit varying conditions. ance and product quality through the use of Dynamatic 

Ajusto-Spede Drives. Stepless adjustment from zero to 


herever infinite adjustment and accurate control of 
speed are required for proper machine operation, 


full output speed, and accurate control of any speed 
within the range, permit operation at the exact speeds 
required. 

A Dynamatic Ajusto-Spede 


Drive provides infinitely ad- ‘ ha . 
testable teble food speeds on alternating current, requiring no special power source. 


a Gorton Mastermil. Stepless The compact drive with its integral control system needs 
adjustment permits the oper- no wall space, and requires little space on the driven 
ator to select the proper table kn ( machine. These drives may be mounted in any position, 


speed for maximum efficiency a providing great versatility of application. Twelve models 
in machining all metals. 


Ajusto-Spede Drives operate on standard 115/220 volt 


are available in ratings from '/4, hp at 1650 rpm through 
1 hp at 3200 rpm. 


Before you specify a fractional horsepower drive for 
your product or plant equipment, check the many ad- 
vantages offered in the Dynamatic Ajusto-Spede Drive. 


Send for Your Free Copy of Illustrated Bulletin FAS-6 
which Describes Dynamatic Ajusto-Spede Drives 


Harnischfeger Welding 
Positioner WP-1 uses an Ajusto- 
Spede Drive and gear reducer 
to rotate welding table. Table 
speeds are infinitely adjustable 
from zero rpm to 4.47 rpm. 
Drive tilts with table to the 
position desired by the operator. 


Vibration Fatigue Testing Machine manufactured by the All 
American Tool and Mfg. Company employs an Ajusto-Spede Drive 
to operate a vibrating table at various speeds for testing instru- 
ments and electrical components. 


DYNAMATIC DIVISION 
AT MANUFACTURING COMPANY 
3307 FOURTEENTH AVENUE * KENOSHA, WISCONSIN 
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WHAT'S HAPPENING IN... 


More price cuts 


for plastics 


As predicted (PE—Jan 12, p 18, and 
Feb. 2, p 14) plastics prices are going 
downhill—tesult primarily of increased 
competition in the industry. Latest 
to sport new price tags: linear poly- 
ethylene and polypropylene. Both, cut 
last year, are now down again. 
polyethylene, the 
more-rigid form of the familiar therm 
oplastic, is now at a low of 38¢ a Ib 
for the natural molding resin, just 
3¢ more than the regular type. Colors 
are 44¢ a Ib. A year ago, linear poly 
ethylene’s base prices were 47¢ and 
53¢ a lb. 

Polypropylene, a 


Linear newer, 


member of the 
same plastics family, was 56¢ a Ib 
when its first pricelist appeared, less 
Now, it can be had 
for only 42¢ in natural. Colors that 
were 65¢ a lb then are only 51¢ now 

Another price cut for polystyrene 
may be in the 


than a year ago 


Styrene 
monomer, from which the plastic is 


cards_ too. 
made, has just been dropped another: 
54% Last 
year’s price 


to a new low of 12¢ a lb 
l6¢ 


Next electrical, 
structural material ? 


Hafnium carbide 
nitrides, and silicates of this once-rare 


and the borides, 


both 
electrical and structural materials, says 
Carborundum’s Research & Develop 
ment Div. 

Pointing out that hafnium-tantalum 
carbide has the highest recorded melt 


element—trate consideration as 


ing point for ceramic materials (above 
7000 F), Carborundum suggests “the 
field of high-temperature ceramics is 
wide open for hafnium.” 

Several hafnium compounds also 
have interesting electrical properties 
Ihe boride, for instance, has a re 
sistivity of only 10 x 10° at 32 F. This 
rises with increasing temperature, but 
even at 4750 F is only 104 x 10°. 
(Melting point of this material is 
about 5550 F.) The resistivity of the 


16 MATERIALS 


carbide at room temperature is con 
siderably above that of the boride; but 
it rises less rapidly. At 5250 F, it is 
still only 195 x 10" 

Hafnium itself is a rare metal, avail 
able only in tiny quantities until a few 
years ago. Now, though, as a result of 
the atomic-energy program (it is pro 
duced as a byproduct of reactor-grade 
zirconium), it is in rather abundant 
supply. It also shares several of zircon 
ium’s good qualities: corrosion re 
sistance, strength, and ductility; and 
its melting point is over 300 F (PI 


Var 17 "$7. Pp 06 


New tricks with 
old standbys 


Che 
headlines, 
still be the 


new products—particularly when new 


brand-new materials get the 
but the old faithfuls 


soundest choice 


may 


for many 


forms and new types become available 

Malleable iron provides one good 
Ihe M ille ible | ounders So 
ciety says a new coining technique ap 
plied to big (12 to 18-in.) bead rings 
truck, 


springs, is making it possible to meet 


example 


for bus, and railroad car air 
“unusually exacting tolerances” at low 
cost. The coining, which replaces 
machining, is applied to the ID, face 
ind top sectional area of the rings and 
brings them within the specified tol 
erances of plus or minus 0.0075 to 
0.010 in 


Steel is another example. Just when 


New print-copier contains more than 3 
lb of molded urea formaldehyde parts 


titanium, sporting new “all-beta’’ al- 
loys that develop tensile strengths to 
240,000 psi, seemed to have passed 
steel on a strength-weight basis, along 
came new ‘“warmer-working” steels 
(PE—Nov 24 '58, p 21) that promise 
tensile strengths in excess of 400,000 
psi; and the battle is joined again. 
Both materials, incidentally, are said 
to retain their strengths to tempera- 
tures below minus 300 F. 

In plastics, too, the value of “old” 
materials is being demonstrated. For 
instance, Cyanamid notes 
that Polaroid Corp designers have 
chosen Beetle urea formaldehyde plas- 
tic for the case and 10 other parts of 
their brand-new portable print-copier 
This of the 
plastics, many 


American 


see photo). was one 
“surpassed” 
materials; but 


celebrating its 30th anniversary. 


earliest 


times by newer now 
The 
other material matches 
its combination of colorability, hard 
surface, stain resistance, and relatively 


low cost 


briefs . . . 


Uranium colors are ready for use in 
civilian Vitro Corp an- 
hese are the brilliant, long 


reasons: no 


products, 
nounces. 
lasting oranges, yellows, and greens, 
long used by the glass, ceramic, and 
porcelain industries; but unavailable 
since the start of the Atom Age. Now, 
Vitro is making them from “depleted” 
uranium released by the AEC (PE— 
Jan 6 °58, p 34); and has a research 
program underway to develop other 


non-nuclear uses for the materials. 


Closer commercial tolerances on cold- 
finished steel bars—and especially on 
heat-treated and stress-relieved mate- 
rials—are promised by Bliss & Laugh- 
lin. New manufacturing processes, the 
company says, make it possible to cut 
the tolerance for undersize variation 
10 to 50%. Rounds of over 
max carbon content, for instance, can 
now be held to 0.005 in. (former tol- 


0.55% 


0 to minus 0.006), hexagons 
ts to ? in. to 0.006 (from 0.008) 
squares in the same size range, to 


0.007 (formerly, 0.010) —ARG 


erance, 
5 3 
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Featuring these 


Cdeaniager: 


© Compact and Simple Design 
Built to American Standards 
Stationary Coil 

No Slip Rings or Brushes 
Self-Adjusting—Easily Installed 
Drag-free Floating Neutral 

No Stressed Levers or Parts 
Use as Brake or Clutch 


Standard Flange Cups Available 


OPERATION INDUCED ENTIRELY BY Magneite Was 


The new Maxitorg #9000 Series Electric Clutch is a compact, 
self-contained unit with operation dependent upon induced 
magnetic flux. As shown in the drawing below, this new 
Maxitorq Clutch consists essentially of a sealed magnetic 


Path of magnetic flux 
is indicated by arrows. 


nn 
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coil and housing arrangement actuating multiple discs which 
also act as the flux path. Because the coil housing, supported 
on anti-friction bearings, is stationary, troublesome brush 
and slip ring construction is eliminated. When energized, the 
entire assembly consisting of pressure plate, inner and outer 
discs, and buttress plate is locked together by the magnetic 
force passing through it. When de-energized, Maxitorq 
separator springs instantly separate the discs creating air 
gaps which help to break up residual magnetism. Com- 
pactness, fast response, and flexibility of control make the 
#9000 Series clutch or brake ideally suited for a wide range 
of applications. 


Write, phone, or wire Dept. PE now for Bulletin 90 des- 
cribing the most advanced design of electric clutches or 


brakes availcble today. 


ics Tele 
MAXITORQ 
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NO COLUMBIUM COLUMBIUM 
COLUMBIUM TREATMENT TREATMENT 
TREATMENT DOUBLED TRIPLED 


Composite of photomicrographs made from the same 
heat of mild carbon steel shows the effect of varying 
columbium treatments on the grain structure of the steel. 


The Great Lakes Family of High-Strength Steels 


eo¥Yoo 


Lets you design su- Offers all the charac- series of fine Quenched and tem- N-A-X High Man- 
‘rior performance, teristic features of a mild carbon pered steels of ex- ganese and High 
onger life and less N-A-X Finegrain, steels. They have cellent pea Manganese Special 
weight into your plus greatly enhanced unusually high and toughness, wit Killed. These steels 
product. Many diver- resistance to atmos- strength, toughness yield strengths from give yield strengths 
sified applications. pheric corrosion. and weldability. 80,000 - 110,000 psi. up to 50,000 psi. 
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STEEL CORPORATION'S 
NEW GLX-W STEELS GIVE ... 
HIGH STRENGTH 


TOUGHNESS 
REDUCED COSTS 


Key to the success of Great Lakes’ new GLX-W 
Series of steels is the fine grained internal structure 
produced by treatment with columbium. This grain 
refinement also contributes to ductility. And in addi- 
tion, the GLX-W Series’ low carbon and manganese 
content assures excellent weldability with freedom 
from underbead cracking under all conditions. 


COST AND WEIGHT SAVINGS 


Where design permits the replacement of carbon 
steel with GLX-W steels, weight savings of 20 to 35 
per cent, and cost savings of 10 to 25 per cent can 
be realized. When replacing alloy steels the cost sav- 
ings can range from 25 to 35 per cent. These steels 
feature higher yield strengths, greater tensile 
strengths and increased toughness without costly 
heat treatments or extensive alloy additions. 


The GLX-W Series is so priced that substantial 
cost reductions can be obtained by weight reduction 
over mild carbon steel. Cost reduction can also 
be obtained over alloy steels because of the lower 
price of GLX-W steels. 


STRONGER AND TOUGHER 
GLX-W steels are stronger and tougher than ordinary 
mild carbon steels and in some applications can do the 
job now being done by the more costly alloy steels. 
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MANY USES FOR GLX-W STEELS 


GLX-W steels are especially recommended for 


a broad range of applications in mobile equipment 


and pressure vessels, as well as the transportation 


and construction fields. 


For additional technical information about these 
economical GLX-W steels write 


Product Development Division, Dept. C-1 


GREAT LAKES STEEL CORPORATION 


Detroit 29, Michigan ° Division of 


NATIONAL STEEL ly CORPORATION 


CIRCLE 58 READER SERVICE CARD 19 





from contact shoe beams. . . to ship fenders. . . 


GAMBLE solves problems with WOOD! 


 ) am Contact shoe beams on subway cars hold 
the apparatus for picking up power from the third 
rail. The problem: could wood (with its obvious 
advantages) hold the required dimensional toler- 
ances and provide the necessary dielectric strength? 
The answer: yes, in the form of a laminated hard 
maple beam engineered by Gamble Brothers. 
The “ship fender” problem was different. Who 
in the world had the wood-engineering knowledge 
and physical plant to produce the “king-size” wood 
laminations? The answer again: Gamble Brothers. 
Design problems like these are “all in a day’s 
work” to the wood engineers at Gamble Brothers 
—a unique organization designing and building a 
wider variety of wood products than any other 
U. S. woodworking company. Today they’re work- 
ing on projects in three principal areas: (1) 


improvement of present wood products (2) de- 
velopment of new wood products (3) product 
development in combinations of wood and other 
materials. 

Why not present your design or component 
problem to Gamble Brothers? WOOD may be 
the answer! 


FREE booklet illustrates GAMBLE services 
This 28-page booklet de- 
scribes Gamble facilities and 
services in detail. Includes 
many photographs of unusual 
products designed, tested 
and perfected by Gamble 
Brothers. Write for your 
copy today! Gamble Brothers, 
Inc., 4617 Allmond Ave., 
Louisville, Ky. 


If the problem involves wood, Gamble can help! 


GAMBLE BROTHERS, INC. 


4617 Alimond Avenue, Louisville, Kentucky 
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the 
MADMEN of INDUSTRY 


Gunpowder is a familiar force, so it was with no real surprise that 
I heard, almost thirty years ago, of a gun that shot studs instead of 
bullets. Newport News Shipbuilding had developed it for applying 
patches on hulls under water. But a score of years went by before the 
gun came out on land and was developed into a stud driver for concrete 
or what have you. 

Several years ago, other men began to apply the principle—for punch- 
ing holes in hard steel, for forming difficult materials, and, so on 
Lockheed did some noteworthy experimental work, using rifle and 
shotgun shells and even the rope-like explosive duPont developed for 
the Rangers to destroy bridges and cut down trees during World Wat 
II (Jan. 6 ’58, p 56). The technique is to put a measured quantity 
of explosive inside a chamber of which one wall is the blank or the 
back of a punch. Several companies began to form heavy steel that 
way. Explosives makers and others became interested. Now, some 
users have taken to firing the explosive charges under water, becaus« 
the water distributes the pressure equally in all directions. 

Thus we have a full-fledged technique developed, one that chal 
lenges the heavy-press program for forging and forming, that shapes 
metals or punches holes in them before the metal “knows what hit 
it,” as Glen Rardin of Lockheed told me. 

Convair has been experimenting, meanwhile, with another way 
of generating explosive forces—a compact unit that releases high pres 
sure into a confined area past an orifice. ‘This produces a shock 
simulator that can be set for any type of pressure buildup, but it also 
produces a press that does in effect what the explosive force does. 

These two examples are but indicative of the many latent possi 
bilities in application of the principle of suddenly released, directed 
force. They are, in effect, devices by which the tools become th« 
key element, while the otherwise-necessary huge press is replaced by 
a compact power package which destroys itself each operation 

Here again is the trend to miniaturization of power as in the tim 
dry batteries, transistors, nuclear and solar power plants. While the 
“packaged-power’”’ processes are not yet economical for quantity 
production, they are already in use for one-of-a-kind and small-lot 
production, special materials, difficult shapes. 

But there is a more important engineering lesson here, too. Neither 
process is the product of a company already in the field—one pre 
sumed to know the jobs to be done. Each had to come from out 
side, fighting uphill against a fixed and unreasoning belief that 
what we already have is the best available. 

It is an axiom in medicine that many of the new drugs and tech 
niques are not developed by doctors. The same comment has been 
made about dentistry, the law, and other professions. It is the out 
sider, the newcomer, who in many cases not only sees the star but 
hitches his wagon to it. He is the madman who makes it work. 


a 
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Kodak reports on: 


what happened on August 22, 1946...a large optical device... a device 
with enormous potentialities for inventiveness 


Photoplast plates 


Rohm & Haas and we are putting 
on a little promotion. They are the 
people who make optically clear 
methyl methacrylate sheets under 
the trademark “Plexiglas.” We are 
the people who try to make the 
world’s most dependable photo- 
graphic emulsions under the trade- 
mark “Kodak.” 

The promotion draws attention 
to the result of coating one of our 
emulsions on their methacrylate, 
“Plexiglas,” to produce Kodak Pho- 
toplast Plates. The plates went of- 
ficially on sale on August 22, 1946. 
You could have placed an order for 
them the next morning if you had 
known about them and wanted 
some. No special reason for delay- 
ing the promotion till now. The 
matter just hadn’t struck us as 
urgent until Rohm & Haas phoned 
us about it the other day. Ever 
eager to see “Plexiglas” moving 
along the arteries of trade with or 
without photographic emulsion on 
it, R & H wanted to tell their field 
sales force about Photoplast Plates. 

Then, even before we got around 
to deciding that this would be fine 
with us, came another phone call 
about Photoplast Plates from one 
of the smarter firms in the electron- 
ics business. Originally they had 
inquired about circular glass plates 
which would accept photographi- 
cally a fine-detail pattern. Link by 
link, the chain of correspondence 
had led up to Photoplast Plates. 
They can resolve better than 200 


_ > 


They transduce 


We make Kodax Ektron Detectors like these for trans- 
ducing a visible or infrared pattern into electrical terms. 
The darker material is photoconductive lead sulfide or 
lead selenide; the electrodes (actually evaporated gold) 
appear grey here. Since we can lay down the photosensi- 
tive material in any configuration, enormous poten- 
tialities for inventiveness present themselves. Whether 


lines per millimeter, machine beau- 
tifully in broad daylight after expo- 
sure and processing, are easy to 
cement with recommended solvents 
and are easy on the nerves of arti- 
sans and engineers afflicted with 
slippery fingers. The electronics ex- 
ecutive on the phone was beside 
himself with enthusiasm at the ana- 
log-to-digital code wheels he had 
fabricated with them. He was also 
popping with ideas for putting 
computer programs on them in op- 
tical form. Whether he was going 
to read the programs with multiple 
arrays of tiny Kodak Ektron De- 
tectors he didn’t say. 

Very well. We hereby advertise (and 
Rohm & Haas salesmen are free to dis- 
close) that Kodak Photoplast Plates 
are for sale in any desired rectangular 
size from 4" x 5" to 20" x 24” and in 
thicknesses of 6", Ye", and %". 
Prices and technical details on applica- 
tion to Eastman Kodak Company, 
Special Sensitized Products Division, 
Rochester 4, N. Y. 


For blades(also vanes and buckets) 


Many mathematical minds, mighty 
mathematical machines, and much 
aerodynamical experimentation 
have created the shape of a blade 
from a jet engine. Violation of the 
plan to the extent of a few thou- 
sandths of an inch in a single cross- 
section of a single blade sucks at 
efficiency like a little leech. And 
there are so many blades in a single 
compressor or turbine that the total 
number of them made in the brief 
span of air-breathing non-recipro- 
cating history must compare with 


all the wooden spokes in all the 
wagon wheels of all the supply 
trains in all armies since Alexander 
the Great. Tolerances on wooden 
spokes have always been broad. 


Therefore we have been busy 
lately building this large optical 
device. It works as follows: 


VAPOR 
LAMP 


Recently the two mercury lamps 
were turned on and the first cross- 
section of the first blade was seen in 
magnification against its tolerance 
envelope scribed on the screen. In- 
spection from now on should go 
well. 


The device has been named Kodak 
Section-Profile Projector. /t is enough 
to restore faith in the future of geometri- 
cal optics. Inquiries go to Eastman 
Kodak Company, Apparatus and Op- 
tical Division, Rochester 4, N. Y. 


“9 > bs 


phlet, ““Kodak Ektron Detectors.” You get it by writing 


Eastman Kodak Company, Special Products Division, 
Rochester 4, N. Y. It describes what spectral sensi- 
tivities and time constants can be selected and very, 
very briefly summarizes the circuitry considerations—a 
little rough, perhaps, for persons with casual 
interest in this sort of thing. It does tell enough 

to place an order for breadboarding pur- 


you seize them is entirely up to you. We offer a pam- poses or a request for quotation. 


This is another advertisement where Eastman Kodak Company 
probes at random for mutual interests and occasionally a little 
revenue from those whose work has something to do with science 
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Soviet Plastics R & D in High Gear, But Large Scale 
Production is Some Distance Away | 


A US plastic expert evaluating Soviet progress to date based un 


first-hand observations finds: 


® Russians keeping abreast of us plastic-for-plastic at the R & D 
level; should catch the US in 10-12 years. 


© Production rates are low by US standards, although fabrication 


plants are efficient and well-run. 


® Soviet R & D personnel follow US plastics literature avidly; and 
are puzzled why we don’t follow theirs. 


Marion, Va.— “The Soviet plastics 
industry, while short on production, 
is well advanced at the R & D level 
ahead of the US in some areas,” savs 
James E. FitzGerald, manager of the 
Reinforced Plastics Div of the Bruns- 
wick-Balke-Collender Co. “One point 
where they lag is in fiber-reinforced 
plastics. However, if they apply pres 
as they 
did to their steel industry—there’s no 
reason why they can’t catch up with 
us in 10-12 years.” 

Mr. FitzGerald’s view of the Rus 
sian plastics industry was gained as 


sure to the plastics industry 


1 member of an 8-man team from the 
US plastics that 
Russia last year. In December his 
group hosted a 
from the USSR. 
Mr. FitzGerald described his visit 
to the Russian plastic firms at a meet 
ing of the Society of the Plastics 
Industry in Chicago last week. For 
detailed Russian de 
sign experience with plastics, Propuct 
ENGINEERING posed the following 
questions to him prior to his talk: 


industry visited 


plastics delegation 


information on 


¢ How much original work have the 
Soviets done in the development of 
new plastics materials, processes and 
fabrication? 

“Their potential in this field is 
immense. ‘They have the ability to 
‘turn on any valve’ they want, and 
they have just recently turned on the 
valve in plastics. Their plastics in 
dustry is old, but was neglected while 
they ran forward on the iron and steel 
industry. ‘To catch up rapidly, they're 
out to buy from the Western coun 
tries entire plastics processes—poly- 
propylene, for example—and bring in 
the complete package, engineers too. 

“There was a great gap between the 


institutes doing the development work 
and the actual production operations 
rhis may be their greatest problem.” 


e What are some of the products that 
you saw being made? 
“In the Carbolit 
phenolic laminate 
about 18 in. in dia, cellulos« 


I saw 


plant 
sleeve bearing 
acetate 
steering wheels, polystyrene trays, and 
phenolic laminate electrical panels. 
At the Vladimir Chemical Plant ex 
truded PVC pipe up to 5 in. dia, and 
valves and fittings machined from 
molded rigid PVC; chemical pipe and 
fittings 
PVC cores, and molded impellers for 


chemical pumps. Asbestos-filled ph« 


made by wrapping around 


nolic pipe is in great demand by the 
chemical industry 

“At the Okhta Chemical Combine 
in Leningrad, nitrocellulose toys ar 
blow-molded, with mechanized finish 
ing and packing. Also, vinyl plastic 
battery 


cellulose for 


is used for and 
ethyl 


radio parts, electrical varnishes and 


separators, 
steering wheels, 
insulation. Eight types of epoxy resins 
are employed in adhesives, coatings, 
and laminate impregnation. 

“The Komsolmolskaya Pravda Plas 
tics factory in Leningrad is primarily 
a thermosetting molding plant produc 
ing phenolic and 
handles, toilet and industrial 
and electrical goods. At the 
grad Laminates plant, phenolic, urea 
melamine 


urea dinnerware, 
seats, 
Lenin 
and _ polyvinyl 
used for coating paper and fabric and 
decorative and electrical paper lami 
nates. USSR produces about 20,000 
tons of laminate annually 

“In reinforced 
probably the farthest behind us. ‘Their 


resins ar¥e 


plastics they ir 


major progress is in the aircraft field 


For example, the solid laminated 
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James E. FitzGerald, Manager of the 
Reinforced Plastics Div of the Brunswick- 
Balke-Collender Co, who was a guest of 
the Russian plastics industry 


epoxy pla tic hn tip for the ‘TU-104 
is similar to the one our company 
makes for the Since 
most of this development is done bi 
the aircraft 
learn 
talked 


honeycomb 


Boeing 70 


companies, we did not 
Russian 


sandwicl 


about it. ‘The 
foam-filled 


wall 


much 
ibout a 
with reinforced 


plastic faces for use In ipartment 
house construction 


Wi 


making phenolic and melamine sheet 


did see laminating plant 


laminates for counter tops and panel 
ing for bus trim, but the quality didn't 
appear equal to ours. I didn’t see any 


instrument cases or radio cabinet 


molded from reinforced plastic.’ 


e Are they emphasizing polyethylene 
as much as the US? 

“Yes, they are—very much so. The 
have practically no polyethylene pro 
duction and are very much interested 
in our developments to satisf 
of their 


ticularly in 


one 
urgent requirements—pat 
W hile 
field, the 
are doing extensive research and pilot 


And the 


“In polyethylene a recent 


consumer goods 


they are behind us in the 


plant work do emulate u 
change 
in policy is taking them into mor 
obviously this is a 


consumer good 


wa\ During 
By put 


d much inter 


to pl ise the people 
his recent visit Russia 


Premier Mikovan 


est im ow 


how 


plastic consumer good 


@ Are the Russians making use of our 
technical developments? 
Yes. This is obvious. At « 


me plant 
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Automatic control and check station 
for all presses in plant at the Kom- 
somolskaya Pravda Plastics factory in Len 
ingrad. Temperature on either platen of 
any press in the factory can be determined 
and recorded in seconds. 


they knew more about the content of 


some of our recent technical maga- 


zines than did some of 


One 


article on reinforced plastics appeat 


our group 


engineer asked me about an 
ing in the previous month’s issue of 
They 
get all of our magazines, and Russian 
library translate them into 
Russian and send collections of the 
latest articles in a particular field to 
engineers at the institutes. Very few 
companies have arranged to do this. 

“They 


one of our technical journals 


groups 


werent 
When 
one of our people said that we don't 
know how to get Russian magazines 


asked us why we 


familiar with their magazines 


the director of the chemical industry 
said, ‘If you want one, just subscribe 
to it!” The language barrier, though 
is still the real problem to us but in 
the plants we visited we usually found 
about three out of ten in top manag¢ 
ment who spoke and read English. In 
the institutes this rate was higher.” 
(Several of the US firms accept 
ing subscriptions to Russian tech 
nical journals are: Imported 
Publications & Products, 4 W 
16th St, NY 11, NY; 
Continent Book Corp, 
Broadway, NY 3, NY; 
Kamkim, Inc, 2906 
NW, Wash 9, DC. 
lations, the Office of 
Services, Dept of Commerce, 
Wash 25, DC is translating some 
Russian technical journals on a 
regular basis.—Ed.) 


Four 
822 
Victor 
14th St, 
lor trans 


Technical 


e How close do Russian design prac- 

tices for molded parts follow ours? 
“They design without regard for 

competition. For example, some small 


plastic toys are twice as heavy as ours, 
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and while they last longer, the heavier 
toys cost more and would not be 
competitive. But in the USSR, the 
price is set by the state, not on the 
basis of production costs, but rather 
on demand who they want to 
have the item. Prices on their plastic 
products are fairly expensive compared 


and 


to ours. 

“This overdesign is not caused by 
an inability to get melt viscosities and 
so on; rather, it is a lack of definitive 
selling. A Russian designer might be 
criticized if his 
stand up 


severely 
wouldn’t 


product 
even if it 
resin. So, 


well, 


meant a 


savings in they 


tend to play it safe.” 


e What work is being done in plas- 
tics research? 

“At the Scientific Institute of Poly- 
merizing Plastics in Leningrad the 
Polystyrol Lab has developed a num 
ber of copolymers and terpolymers of 
styrene with good injection molding 
properties and better light stability 
than methacrylate. The terpolymer 
has 900 kg/cm’ flexural strength and 
a 15-18 kg/cm/cm* Charpy shock 
resistance with 8-9 for 
It was developed for pen 
barrels, tail lights and other moldings 
Also, a 
methyl] rubber 
pact (100 kg/cem/cm 
to Kralastic. 

“The Fluorinated Compounds Lab 
has developed Thoroplast TV (similar 
to Teflon) and Thoroplast IIT (similar 
to Kel-I This lab has completely 
investigated all substitutions of ethy 
lene 


(compared 
polystyrene). 


copolymer of 


5-20% 


stvrene and 
has good im 


and is similan 


and is concerned with 
copolymers and other monomers 
“Work at the Karpov Research 
Institute in Moscow is mainly in high 
he Institute of Plastic 
Research and Development in Mos 
cow stresses the application and de 
velopment of new uses for plastics 
Here | and silicone lami 
nates, 400 F polyesters using methyl 
methacrylate 20-ton boats 


made cloth with 


now 


polymers 


Saw ¢ POXxy 


mixtures, 


from mat and 


thixotropic polyester for layup. ] poxy 
molds are just being investigated. I 


saw several samples of honeycomb 
made from glass cloth, cotton fabric 
and paper 
than 
resin content 


Ihe quality was poorer 


ours, cells were and 


resins 


irregular 
Phenolic 
are being used exclusively.” 


varied. 


e Are they ahead of us in any area? 
‘“‘No—not really. I was quite familiar 


with most of the things I saw. They 
have made rapid advances in a rela- 
tively short period of time, particularly 
in the research area and are working 
in almost all the areas where we are. 
But they do have high impact styrene 
copolymers, which we do not have 
vet. 

“Fluorinated another 
area. We thought we were head and 
shoulders above everybody else, but 
the Russians have developed manufac- 
turing techniques and are turning out 
tubing, gaskets, coated wire, and 
cloth of fluorinated plastics. They 
have all the compounds we have and 
are talking about other applications 
beyond any we have in production, 
such as elastomers, cloths, etc.” 


plastics is 


e What do you think of their produc- 
tion and fabrication euipment? 
“They do an excellent job with 
equipment that we would have thrown 
on the scrap heap long ago, particu- 
larly the presses. But they 
Russian-built injection 
molding machines that look very good, 
and appear to be after 
German machines. They are _ inter- 
ested in buying new equipment such 
as automatic preform machines, rein 
forced plastics mat 
honeycomb 


do have 
some new 


patterned 


machines, and 
machines. 

“Their method of making molds is 
good, and the quality excellent; mat- 
ing parts, for example, showed excel 
lent fit. They spend labor to get a 
superior finish where it will increase 


mold life. 


showed 


Their molding techniques 
ingenuity, particularly the 
multiple-cavity 
Usable 
parts with minor visual defects that 
would cause rejection here are not 
thrown Russia. They may 
reprimand the operator who made it, 


automatic opening, 


molds used with phenolics 


away in 


An 8 oz injection molding machine 
at the Karacharovo plant in Moscow. 
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but they don’t throw it away.” 


e Has the technical “cold war’ been 
effective? 

“I’m sure that our refusal to sell 
them machines and processes has hin- 
dered them, but we cannot keep them 
behind us. The people we talked with 
in the Institutes are experts in their 
particular fields and their basic train- 
ing is good. Our only answer is to 
forge ahead ourselves. We should 
recognize this. I know that this has 
been said before, but we underesti- 
mate the Russians’ intelligence and 
ability; whether we like their political 
system or not, here is a real potential 
competitor. I don’t think they will 
compete with us for some time, be- 
cause their own needs are so great. 
Actually, most plastic products are 
consumer items, and people in the 
US are relatively flooded with them. 


e Are they using plastic tooling tech- 
niques? 

“Yes, and while I didn’t see a lot 
in use, they were using a filled epoxy 
for plastic boats and dies for metal 
forming. I saw some of these dies 
in an automotive exhibit we happened 
to visit. We didn’t get into any of 
their metal working plants.” 


e What about production rates and 
control techniques? 

“In some instances their automatic 
control methods are elaborate. In one 
molding plant all of the presses, about 
300, are connected to a central con- 
trol room so that the temperature on 
any platen of any press can be read 
by dialing a number (above left). 

“Some presses are 
semi-automatic, 


automatic or 
and each man oper- 
ates several presses. In US, it would 
be cheaper to train an operator.” 


Save time on Minuteman 


Los 


AncELES—Abiding by original 
planning for the Minuteman Missile 
Program, Bendix Aviation will deliver 
the missile to Air Force bases like Van- 
denberg AFB, bypassing the R&D 
firing phase. Operational crews at the 
base will conduct firings from which 
R&D test data will be obtained. Since 
Minuteman is designed as a series of 
cylinders, telemetering instrumenta- 
tion will most likely be designed into 
a standard section. Along with obvious 
cost saving aspects, this procedure 
speeds experience of regular operating 
crews who profit by the debugging 
phase. 


Heart-lung machine . 


incorporates four blood pumps (left) an oxygenator or lung (center), and a water engine 
(right). It takes over the jobs of the heart and lungs during heart surgery, is the result of 
a unique cooperative effort between doctors and engineers as. . . 


Missile Men Develop Heart Pump 


San Dieco,—Convair engineers, co- 
operating with doctors of the Com- 
munity Hospital here, have developed 
a heart-lung machine so dependable 
it can do the work of the human heart 
and lungs as long as necessary for 
open-heart surgery. It may also be the 
answer to the problem of resting a 
heart so it can do its own repair work 
after a heart attack, because its rate 
of destruction of the blood is lower 
than that of any previous machine. 

Several unusual ideas have been in 
corporated in the unit, which com 
bines medical, physiological, electrical, 
mechanical, hydraulic and chemical 
considerations. There are also several 
new ideas, including the use of water 
power instead of electrical power to 
guard against power failure, and an 
exact metering system. Design con- 
siderations include the fact that blood 
is highly corrosive—may even attack 
stainless steel, that hemolosis (break- 
down of red corpuscles) occurs if the 
blood is battered by the pump or 
passes sharp surfaces, and that the 
blood platelets which cause clotting 
and coagulation will cling at a hole, 
pocket, discontinuity, short transition, 
or even on an extensive glass area. 
The job, as one engineer explains it, 
is to pump the equivalent of egg yolks 
without breaking them. 

Built in the Convair experimental 
factory, the prototype has already been 
used successfully, and was pronounced 
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by the surgeons and doctors as the 
best unit with which they had ever 
worked. Engineers will be particularly 
interested in the 
details incorporated. 

Essentially, the machine consists of 
four blood pumps in push pull pairs, 


ingenious design 


an artificial lung (really seven large 
vertical screens within an atmosphere), 
matching diaphragm pumps powered 
by a the 
necessary controls. These are grouped 


tap-water “engine”, and 
so the operator can be outside the 
operating room, reducing risk of power 
failure and avoiding explosion hazards. 

Pump—As sketched, 26) 
each of the four blood pumps is a 
bottle-shaped rubber bladder with top 
and bottom necks. 
inside of cylindrical chamber and has 
ballcheck valves at both ends. Balls 
are of plastic, seating against soft- 
rubber gaskets. Pumps are in pairs, 
alternating in what doctors call the 
One 
lifts blood from a ready tank and sup 


{see Pp 


This is placed 


suction-expressing cycle. pait 
plies it to the patient on a metered 
under control of the 
while the other pair draws used blood 
from the veins and 
tank from which it 
lung. 

Each rubber bladder is alternately 
compressed and expanded by forcing 
saline solution into the chamber 
around it, then withdrawing it. The 
saline solution in its turn is pumped 


basis surgeon, 
delivers it to a 


flows over the 
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by a diaphragm which is pushed up by 
tap-water pressure from a_ water 
“engine” and drawn down by a simple 
weight as the water is exhausted. Hot 
and cold water are mixed from the 
taps by a thermostatic valve so the 
exhaust water can be piped around the 
tanks to maintain blood tem 
perature. ‘Thus there is no risk from 
power failure. Saline solution is me- 
tered to give exact indication of blood 
flow, avoiding flowmeter problem. 
Lung 


blood 


The lung is a Gibbon-type 
series of seven vertical woven stainless 
steel Ihe 
as many of these as necessary in thin 
sheets within a prepared atmosphere. 
I'ngineers improved the oxygenator to 
get smooth sheet flow 


screens. blood flows ove! 


filming) over 
the screens, and used 


than 


1 much larger 


oxygenator has been 


common 
heretofore 


here 


oxygenation, 


Controls are three controls 


pH 


temperature, and 


= 


No pulse and no breathing . . . 

need be provided by the patient. Se- 
quencing valves on the twin return pumps 
maintain pressure of delivered blood al- 
most constant. Intake is not critical, so is 
done faster and more irregularly. In the 
other pair of pumps, which handle venous 
blood, the diagram is of course reversed 


Four units . . 

like the one diagrammed here (only one 
oxygenator is used, however) make up 
Two like this handle 
arterial blood; the other two draw blood 
from the patient for the tank from which 


it runs over the oxygenator. 


the new machine. 


One unit of twin return pump 


} Plastic bal/ 
Soft-rubber seat 
Rubber “pump” 
Saline solution 


Diophragm 
pump 


From woter 
engine 
e Viny! tube Eebeset heat 

US S 
dy tank | Weight eae eae 
aa 


blood 








Rindieenten 
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(acidity). Temperature is controlled 
by setting the thermostatic mixing 
valve on the water engine. Drain water 
goes through the hollow walls of the 
blood tanks before draining. ‘Temper- 
a thermometer 
and adjusted by manual control of the 
mixing valve to avoid complications. 


iture is measured by 


Oxygenation is measured by a com- 
mercial photoelectric oxymeter which 
checks the color of transmitted light. 
The output of the oxymeter feeds a 
servomotor to change automatically 
the ratio of oxygen to nitrogen in the 
artificial atmosphere of the oxygenator. 
(There is danger in too much oxygen 

the blood will saturate with it 
90 to 95% is preferred.) Oxygenator 
atmosphere _ is pre-humidified, 
the 


also 
to avoid dehumidification of 
blood. 

Acidity 
blood 


content, so 


Normal alkalinity of the 
(7.4) is related to the CO, 
the blood is measured 
automatically as it leaves the oxygen 
ator by a standard pH meter. Meter 


scale (2 to 12) 


3 to 7.5, 


is expanded to read 
with an added 
change the center of the scale from 
7.0 to 7.4. Output of the meter runs 
a second servomotor and valve which 
adds CO, to the atmosphere of the 
thus CO 
evaporation if gas 
control 


bias to 


oxygenator, inhibiting 
(All 
manually 
operated if the electric power fails.) 
Other Systems 
denly become acidic during an oper 
the blood 


result of a change in basal metabolism. 


necessary. 
systems can be 


-A patient may sud- 


ation “goes sour” as a 


l'o counter this, a sterile bicarbonate 


of-soda system is provided, under 


remote control by the doctor 

‘T'wo suction systems, both fed from 
the same vacuum pump, return blood 
from the heart and chest cavities to 
the machine. low-vacuum 
system from the chest cavity, the other 
a higher-vacuum setup from the heart 
cavity. When the the 
tube so he inside the 
heart, a special valve is opened to 
the pump. The 
machine is primed with 20 pints of 
proper-type blood. Only 13 pints are 
necessary; the rest is insurance. 

Flow of blood to the body 
trolled by the surgeon who clamps ot 
unclamps the arterial tube. If he 
clamps the tube, the water engine 
stops or slips like a hydraulic trans 
watcr flows 


One 1s a 


surgeon uses 


sucker can see 


increase vacuum In 


Is con 


misston—powcl out 


through a relief valve, but pressure 
is maintained on the blood. A 
peculiarity of the procedure is that 
the patient has no pulse 
the twin with sequencing 
valves, there is continuous blood flow. 
lhe patient’s heart can be stopped 
with drugs if necessary, and his lungs 
collapsed to get them out of the way— 
so breathing may be stopped for a 
time as well. 


because of 
pumps 


The pump has already been used 
successfully. A 44-year-old woman, 
given six months to live without heart 
surgery, was unable to find a hospital 
with a heart pump that could take 
care of her before that time. She be- 
came the first patient to use the new 
pump. Her heart idled and her lungs 
were collapsed for 194 min, during 
which the machine breathed and 
pumped blood for her. Her blood 
temperature during this period varied 
only 4°, with pressure and 
chemical balance completely normal. 

The San Diego machine was the 
result of 16 months of development 
work. A group of San Diego doctors 
had purchased a heart-lung machine, 
but were afraid to use it. They con- 
ferred with Roberts R. Hoover, asst 
chief engineer at Convair-San Diego 


oxygen, 


and cousin of one doctor, who agreed 

and suggested a new design. Then 
began an involved procedure of decid 
ing what the requirements were for 
a machine—not aided in the least by 
the fact that the two disciplines use 
different vocabularies, and that some 
engineering words mean something 
totally different to doctors. 

Original work was on a volunteer 
basis, but too much was involved. So 
the engineers went to the company 
Some money was advanced by Contrib, 
the employes’ social-service group, for 
an electronic recorder with two oscil 
loscopes, and more by the company, 
which agreed to take on the project 
The device built at Convair’s 
experimental shop, partly in off-hours 
and weekends. 

About six months ago, Lawrence 
Kamm, design specialist in Convair’s 
computer labs, was assigned to super 
vise the project, and Edward Leak, 
experimental factory technician, was 
recruited. William Childs (foreman 
of the experimental factory) designed 
the blood pump, Kamm the control 
system. Doctors and other Convait 
people made suggestions, 


was 


donated 
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Ramjet power plant .. . 

for supersonic transport is? suggested by 
Marquardt Aircraft. This hypothetical air- 
craft, says President Ray E. Marquardt, will 
carry a 100-passenger payload coas?-to- 
coast in 60 min at speeds of Mach 4, and 
altitudes of 80,000 ft, cruising on ramjet 
power. Propulsion system would call for 
afterburning turbojets to provide take-off 
power to reach ramjet takeover speed at 
Mach 2 at 30,000 ft. Recent tests made 
14 mi above earth indicate ramjet opera- 
tion is possible in Mach ranges of 6 to 10 
and beyond. 





time, and proved generally helpful. 
While the prototype is satisfactory. 
the designers feel it is “stronger” than 
it needs to be elements too 
elaborate, too heavy, too perfect. It 
could 


some 


also have added a device to 
record the patient’s brain waves to 


check normality during the operation. 


Britain Ups Its Aid to R&D 


Lonpon—Government aid to Britain’s 
Dept of Scientific and Industrial Re 
search will be increased considerabh 
in the next five years, according to the 
Ministry of Works 

Nearly $171 million will be allo 
cated to the Department over the next 
five vears, $70 million more than in 
the current DSIR five-vear plan ending 
on March 31. By 1963/64, ministry 
says, the Department's annual expendi 
ture will be about $40 million 


Report Red China 
Transistor Research 
at High Level. 


Bonn—A German source reports her 
that transistor research in Red China 
has advanced so far that Chinese pro 
duction of 


pure germanium has 


reached world standard. Outstanding 
progress has reportedly been made in 
science, for which 
like electrostatic genet 
ators and beta ray-spectrometers has 
been Red 
China designed 

mw reactor in operation which is 


nuclear necessary 


equipment 


domestically. 
Russian 


] 
designed 


also has a 


the largest in Asia, and a 25 million 
electronvolt cyclotron is 
pleted 


ilmost com 


Soviets Develop 
Mechanized Reading 


VIENNA, AUSTRIA 
per hour can be read by a data ma 
chine developed by Soviets scientists 


One million pages 


for rapid automatic perusal and analy 
sis of scientific and litera 
ture, according to lastest reports. 
Machine is a kind of book deposi 
torv, and has a device for mechanical 


technical 


reading and reviewing of texts in at 
cordance with request of reader. ‘Text 
is abridged and ciphered. A special 
machine translates 
text. The questions are fed into a spe 
cial device translated into its 


cipher. Any abstract or article can be 


foreign language 


and 
selected for mechanical “reading” in 
the same way as telephone numbers 
are dialed. 

lhe reading device of the machin« 
picks out the necessary m iterial, looks 
through it, and sums it up acc 
to question asked. I'he necessary ma 
terial is found with the help of lite 
arv references and various tables in the 
“memory bank” of the machine. ‘This 
kind of 


readers, 


ding 


machine can be used as a 
library linked by to the 
who have special T’V sets for reading 
By dialing the 
text 
image. 


wire 


“address” of desired 


reader will immediately get its 


Five NATO Nations to 
Spend $500 Million 

for US-designed Missile 
Paris—Five NATO nations of West 
ern Europe have decided to spend a 


$500 million (with US as 


in building the US designed 


much as 
sistance ) 
low-altitude air defense 
Army-Raytheon Hawk 


Involved in the Hawk deal are five 


missile, th 


European companies 
Belgium, France, West Germany, Hol 
Chey will be grouped 


repres¢ nting 


land and Italy 
together into a sort of holding com 
pany retaining licens¢ rights on th 
Hawk officially 

NATO. This European-wide ip 


proach is likely to hold for any futur 


and recognized bi 


agreements similar to the Hawk deal 
being considered the best 
make sure European NATO partner 


vhen 


way to 


cooperate rather than compet 
seeking US weapons 
will 


ing to go along with the Hawk pro 


However, while France was 


grain since no similar weapon tem 
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MORE HEAT 
with 
VULCAN 


“THUNDERBOLT” 


j 


Vulean’s “Thunderbolt” Car- 
Heater 


a conventional 


/ > 


tridge 
heat as 


delivers as much 
cartridge 
five time You get ratings as 
high as 40 to 200 watt per 


inch of 


quare 


radiating surface. Special 


construction locates insulated re- 
istance wire close to sheath. Tem- 
perature are di 
high temperature 
heath without de 
life 


sipated rapidly 
tlloy 


to unit 


through 


triment 


Variety 


rom 1! 


of length 
to 10” in 
Standard length of lead 


wires is 10”. 


diameter 


For more heat in le pace, olve 
your hot Vulcan 
Versatility in “Thunderbolt” Car- 
Heaters. Send 


technical lite rature 


problem with 


tridge coupon for 





f ELECTRIC 
PJ COMPANY 


Danvers, Mass. 
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BEFORE... 


Appliance manufacturer 
installed leg leveling ~ 
boit; used square head 
fastener in crating. 


AFTER... 


gg Circle B leg leveling bolt 
‘designed with Phillips head, at no extra 
‘cost, now does both jobs. 


‘ 


save dollars 


with this sense-making idea 


LITERALLY thousands of dollars can be saved through 
the practical application of basic bolt making 


principles in designing and specifying fasteners. 


In the actual case shown, savings were pyramided through 
reduced inventory, handling, purchasing and 


production time; while one part was eliminated entirely. 


To make this basic information available, Buffalo 
Bolt Company has drawn on over 100 years of experience 


to put together a digest of these principles. 


You'll tind them in our new booklet, “How 
to specify fasteners . and save” 
Filled with drawings and charts, it makes a 
handy guide in designing or buying any 

headed parts 
If you can use a copy, write to North 
Tonawanda or ask a Field 

Representative 


BUFFALO BOLT COMPANY 


uffalo-Eclipse Corporation 


North Tonawanda, N.Y. ¢ Princeton, Illinois 
MAKING BOTH FASTENERS AND FRIENDS FOR 100 YEARS 
@ 3 convenient service center 


WESTERN OFFICE EASTERN OFFICE CENTRAL OFFICE 
Chicago New York City North Tonawanda 
HArrison 7.2178 REctor 2 -4888 JAckson 2400 (Buffalo) 
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exists in Europe, they probably will 
refuse to participate in such future 
programs, preferring that such money 
be used to finance production of Eu- 
ropean-designed advanced weapons 


British Scale Austins 
Longer, Wider 


Lonpon—British Motor Co’s new 
A55 Austin is 1-ft longer and 2-in 
wider than its predecessor. Styled by 
Pinin Farina of Turin, Italy, the four- 
door sedan has tail fins and Italian 
body design 

This Austin is aimed especially at 
the export markets, hence the em 
phasis on comfort and eye appeal with 
more passenger and luggage spac« 
quiet closing doors, more visibility 

Mechanically, the car adds nothing 
new in engine, transmission or sus 
pension. Independent rear suspension 

1 strong selling point on the conti 
nent—has not yet been incorporated 
in Austin designs. But industry ob 
servers believe Austin will have to 
follow the continental lead eventually. 


Canadians Veto US 
Truck Designs 


HAMILTON, ON1 Trucks of US de 
sign are not rugged enough to operate 
efficiently under all road and climate 
conditions here. Hence, International 
Harvester of Canada is introducing a 
new line of heavy duty vehicles, a 
cording to IH Pres. Robert B. Bradley 
Unitil now IH has sold trucks im 
ported from the US 

In many parts of Canada, roads are 
well below US standards. Trucks that 
travel them need heavier front and 
rear axles, heavy-duty transmissions, 
ind in some cases lower gear ratios and 
stronger cabs, Bradley says. The new 
line will have Rolls-Royce diesel en 


fines 


Fewer Campus Hirers 


WaASHINGTON—For the first time in 
five vears, there was a decrease in the 
number of organizations represented 
on the campus of the California In 
stitute of Technology for purposes of 
interviewing students for future em 
ployment. From 183 in 1956-57, the 
number dropped to 158. Every CIT 
engineer graduate received and a 
cepted an_ offer of employment. Start- 
ing salaries ranged from $575 to $1050 
1 month, with a median of $750 
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Ei MICRO SWI T C Hi Precision Switches 


. 
*eF $00 i 
ACTUAL SIZE 


More news about the “SX’”’ 
miniaturized subminiature switch 


The new “‘SX’’—smallest precision snap-action 
switch—offers a new kind of answer to switching 
roblems involving space, weight, and reliability. 
ere are some of the reasons: 
size (of case): .500” x .200” x .350” high—ten 
to the square inch. 
WEIGHT: 1 gram... 28 switches to the ounce. 
ELECTRICAL RATING: 28vdc: 7a. resistive, 4a. 
inductive-sea level; 2.5a inductive-50,000 ft.; 
New actuators 4a. motor load, 24a. max. inrush. 115/230 vac: 
+1: 5a. resistive, 15a. max. inrush. 
add to versatil ity Other useful and newsworthy features of this re- 
sé 4 “| ite i ) > 226° 
of ‘‘SX’’ Series markable switc h include these 7 
Mechanical life is in the millions of operations. 
Two of the auxiliary actuators for the “SX” a — of the a nl has two through | holes 
are shown below. Others, not shown, are that will on es rews. One hole is slightly 
pivoted lever and pivoted roller lever vari- elongated to acilitate mounting. — 
ations. All are made of stainless steel. The “SX” operates dependably in tempera- 
tures from —65° F. to + 250° F. 
Operating force is controlled and predictable 
within 3 oz. to 5 oz. limits. 
Terminals are integrally molded. 
Special plating on terminals improves ease of 
soldering. 
The normally-open and normally-closed termi- 
nal-contact inserts are solid silver and in one 
LEAF ACTUATOR ROLLER LEAF piece for maximum conductivity and heat dis- 
ACTUATOR sipation. 
For more information about this important switch, 
ask for Data Sheet 148. 


MICRO SWITCH... FREEPORT, ILL. 
A division of Honeywell 
In Canada: Honeywell Controls Limited, Toronto 17, Ontario 


H Honeywell 
MICRO SWITCH PRECISION SWITCHES 
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Centrifugal pump fabricated economically = 


>and without difficulty from 


REPUBLIC TITANIUM 


Mission Manufacturing Company, Houston, Texas, 
has added a worthy companion to its full line of 
centrifugal pumps for corrosive and abrasive 
applications. Shielded-arc welding techniques now 
permit the use of titanium in its maximum corrosion- 
resistant form for particularly severe pumping 
applications. 

The pump shown above was fabricated by shaping, 
welding in an inert gas atmosphere, and machining. 
It is being used by a leading chemical company to 
handle ferric chloride at temperatures of about 212°F. 
The finished pump, incorporating the exclusive 
Mission Concentric Casing, contains 34 pounds of 
Republic Titanium. 


Performance ratings are essentially similar to those 


obtained for cast iron or corrosion-resistant alloys. 


30 


Fewer pump sizes are required because the flat charac- 
teristics of Mission’s impeller design provide a wide 
operating range and sustained efficiencies. 

The entire fabricating operation was performed 
without difficulty and with little change in procedure 
as compared to other materials of construction. 

Does this application of Republic Titanium spark an 
idea for your product that needs to be strong, light- 
weight, and corrosion-resisiant? Republic Metallur- 
gists and Machining Specialists will help you apply 
titanium’s advantages now. 

Republic produces commercially pure titanium and 
titanium alloys in ingots, billets, hot rolled and cold 
finished bars, plates, sheets, and strip. Mail the coupon 
for more information on these titanium forms, or for 
metallurgical and machining assistance. 
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SAVINGS IN MACHINING AND PRODUCTION COSTS of Ace Screw Extractors are ob- 
tained by the Henry L. Hanson Company with the help of Republic Cold Drawn 
Leaded Alloy Steels. Rolling of the extractor spirals formerly required several passes, 
each followed by an annealing operation, Now, with Republic Leaded Alloy, separate 
passes can be made deeper, reducing the total number of steps. And, because cold 
drawing improves the machinability of any given analysis, savings in machining costs 
are secured. Republic Alloys, Types 4140 and 4150, also provide a high degree of 
hardness and toughness. These properties in combination with scientific heat treating 
make the extractors practically unbreakable. Get all the facts on the advantages of 
Republic Cold Finished Alloy Steels. Mail the coupon today. 


LOWER COSTS, IMPROVE QUALITY, INCREASE PRODUCTION with 
Republic Cold Drawn Special Sections. Because they are 
formed to the predominating cross-section of the part, Republic 
Special Sections eliminate or greatly reduce required machin- 
ing. Results are faster output and lower cost. Also, since cold 
drawing improves the physical properties of any given analysis, 
completed parts are stronger and longer wearing. Other ad- 
vantages may include improved appecrance and simplified 
design. Send coupon for complete facts 


IMPROVED PRODUCT PERFORMANCE is reported by Roamer 
Steel Boats, Division of Chris-Craft Corporation, since 
switching to Republic Cold Finished Stainless Stee! Bars. 
Vibration, a mechanical problem caused by out-of-true 
drive shafts, has been reduced to a minimum by Roamer 
through standardization of stainless shafts for their line 
of pleasure cruisers. The shafts are machined from uni- 
formly straight Republic Cold Finished Stainless Steel 
Bors, Type 304. The bars meet Roamer's strict, maximum 
tolerance requirement of .006” runout in 72” of shafting. 
Stainless steel shafts also provide high strength and 
outstanding corrosion resistance. Republic specialists will 
help you use Cold Finished Stainless Steel Bars to best 
advantage. Mail coupon for more information 


REPUBLIC STEEL CORPORATION 
DEPT. PE -6272 
1441 REPUBLIC BUILDING + CLEVELAND 1, OHIO 


OC Have a Titanium Metallurgist call 
0 Have a Titanium Machining Specialist call 


, Send more information on: 
Wolds Witealy Kange D Titanium [] Cold Drawn Leaded Alloy Bars 


71 
| 
| 
| 
i 
| 
| 
| 
! 
| 
! 
! 
| 
| 
! 
| 
| 
| 
| 
| 
| 
| 
| 
| 
! 
J 


(1) Cold Drawn Special Sections 
C1) Cold Finished Stainless Steel Bars 


of Standard Steels ani Name—___ _Titk 
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ms 


4 


534 V-8 477 V-8 


a é 


223 6-CYL. 172 4-CYL. 134 4-CYL. 


220 DIESEL 4-CYL. 


NOW...TEN FORD INDUSTRIAL ENGINES 
TO MEET YOUR POWER NEEDS! 




















Whatever your application, consider the many 
advantgges you get with a Ford Industrial Engine. 
Completely modern throughout, all Ford en- 
gines have Short Stroke design for increased oper- 
ating economy ...overhead-valve construction for 
quick, easy servicing . . . and provide more horsepower per 
pound of engine weight than ever before possible. To cut 
costs on big jobs, Ford offers 3 new Super Heavy Duty V-8’s 
with totally new lubrication-, cooling-, and fuel-systems. Remember...Ford Service 
Ford Indust rial Engines range from 134 to 534 cubic inches is always near by! 
... including two Diesels. All are available as engine assemblies 
or power units, and can be fitted with Ford-approved attach- 
ments such as SAE housings, torque converters, transmissions 
and other equipment for special operating needs. 
What’s more, Ford users enjoy a minimum of downtime 
because there’s always a Ford Dealer nearby with a complete 
stock of the more commonly purchased replacement parts. 
Yours at low Ford prices. 


: ' — : — INDUSTRIAL ENGINES 
Get the right power for your application. Check Ford’s full 
line of 4-, 6-, and V-8-cylinder engines soon. AND POWER UNITS 


INDUSTRIAL ENGINE DEPARTMENT e@ FORD Division of FORD MOTOR COMPANY 
P. O. Box 598, Dearborn, Michigan 


YOUR JOB IS WELL-POWERED WHEN IT’S FORD-POWERED! 


32 CIRCLE 64 READER SERVICE CARD 
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By THE READING LABORATORY INC 


Hoy many of these techniques have 
become part of your reading habits? 

PHRASE READING: Let your 
eyes fixate only three of four times 
on a line, taking in whole meaningful 
thought units each time they stop. 

PHRASE CIRCLING: Circle 
phrases or meaningful thought units, 
until you become adept at the tech- 
nique of phrase reading. 

SPACE READING: Instead of fo- 
cusing your eyes directly at the line 
of print, look in the space above it. 

MUMBLING: Practice reading 
while you are chanting aloud in order 
to learn to read by vision alone, rather 
than by saying and hearing each word. 

PRE-READING: Get a rapid, sys- 
tematic over-view of every article and 
nonfiction book you read. Use this 
in deciding what reading 
method you will use and in formulat- 
ing questions before you read thor- 
oughly. 

SKIPPING AND SKIMMING: 
After pre-reading, decide what parts 
of an article may be skipped, and 
what parts may be glanced 
quickly for facts and main ideas. 

ENVIRONMENT: Read in a well 


lighted, quiet room. 


OVCT-VICW 


over 


UTIL UYU OME Uta 


QUESTIONS 


NLT 


in the USSR. 


catch up with ours? 





DULVIENSYYOOPOMAGERLAPED 0040097 AAMMAEDY T4001 0 ADELA PON:*SUMSANND GAS ETTA LET T 


1101001 ORGAN RE PR |! 110 


2 Where is Soviet plastics research ahead of us? 


3 How long would it take for their plastic production to 


4 Do their engineers follow our technical lead? 


5 Has the technical “cold war” been effective? 


LESSON VI 


| FASTER READING 


ELIMINATE DISTRACTIONS: 
Try to take decisive action in order 
to clear your mind of nagging worries 

QUESTIONING AND ANTICI- 
PATING: Ask questions after pre 
reading and as you read thoroughly. 
Anticipate what the author is going 
to say. Both of these techniques will 
help you to concentrate. 

VOCABULARY: Be on the lookout 
for new words. Try to deduce their 
meaning from the context in which 
you find them. Make a list of new 
words and try to use them in your 
speaking and writing. 

WELL-ADJUSTED READING: 
Vary your reading speed and method 
according to the difficulty of your 
material and the purpose with which 
you are reading it. 

CRITICAL READING: _ Distin 
guish between reports and judg 
ments. Evaluate reports and judg 
ments externally, on the basis of your 
own experience and knowledge, and 
internally as to the validity of the 
author’s argument. 

SUMMARIZING: Review, at least 
in your mind, the main idea of each 
paragraph as you read it; then 
marize the article as a whol 


sum 
This 
Ue 


(MC AA DRENAD PPPPION |) LT 


1 Name three products now being made of plastic 


“INO poseyo e610 
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"suOD21|ddbd s>ysDjd payouLONY puDd seusAjs j2DdW)-YyBIY 
"230 ‘sAoy ‘ssajjodui dwnd ‘sBuipy PUD S@A/DA ‘edid 

‘sjound 2124j20)0 ‘sADy ‘sjaaym Buiseajs ‘sBulspeq eAaa/S | 





/POQAAADUBALSGOGL( | ANOMMBMULAUYTT904O07.QH40005 OGUC0T EPONA Cun 


1 TUAMASORMAN YER 1112207771) HVFTWVENHAALL 


~Y29} 4NO JO jUaJUOD BYy JNOGD e10W) MOU UB}jO Aaul 


ANPP HH HLT 


will help you to understand, as well as 
to retain, the main ideas of the article 

Do not be discouraged if these tech- 
niques have not yet become habits. 
But do continue to practice them un 
til you no longer have to think about 
them. 

At the beginning of this series, you 
measured your reading speed and com 
prehension. Now, to see how much 
you have improved in both areas, turn 
and read the article on 
Soviet plastics which contains 1900 
words, noting the tim« 
complete the article 
reading 


to page 23 
yon need to 
Compute yout 


rate in words per minut 
Then answer the five questions below, 
counting twenty points for each cor 
rect answer. The answers are below 
Compare this reading speed and 
comprehension with your beginning 
learned and used 
better reading 
you should have improved in both 
areas. Your reading skills will continu 
to improve as you convert all of thes« 
Your 
lighter and easier to 
handk ind better habit 
will pay off in terms of saving 


and personal satisfaction * 


scores If vou have 


these suggestions for 


techniques into habits reading 
load will become 
reading 


time 


tc 
ANSWERS 


‘poe; ays ui Adis Of SBAlOS 
ysnw aya, “dn Buiysjo> e10 Aoyy yng 


1A) aidan PLM MONA ah LEN 


‘wey, PelepUlY SOY seUuIyIOW WeYy |/@S OF jOSNYes 4NE 


‘op em uDY seulzOB0w jo21u 


sipeA 





A) PONE NNN 8 (477000001008 


To receive a free reprint of this series write “Reading Lessons” on reader service card. 

A more complete discussion of all aspects of reading improvement, plus practice exercises, is 
available in the book Cut Your Reading Time in Half, written by The Reading Laboratory and 
available for $1.25 from its publisher, Developmental Research Institute Inc, Dept E, 500 Fifth Ave, 


New York 36. 
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FREEHAND 


Clean straight lines, angles, circles and ovals can 


be drawn quickly, accurately and without erasures 

using this new technique. You can produce nat- 

eum ural-looking perspective, cutaway and even ex- 

HERE’S 


JEROME J FOLEY JR 


ploded assembly drawings without instruments. 
This technique eliminates long hours of sketch- 
ing practice by making use of the natural muscular 
reactions of your hand and the natural sense of pro- 
portion which enables you to see the slightest devia- 
tion in straightness, angle or fairness of curve. 





es eetentenetinetieetinen <aethememedinetent med teetiiemaetieetaetatte en on allan en noe, Sag ee 


1 LINES 

@ Hold pencil exactly as you do to write but place paper straight up and down before 
you instead of at a writing angle. 

@ Draw a short wiggly line—slowly and deliberately. Make each closely spaced wave 
as even as possible. Exaggerate the wiggle at first. 

@ Look back at the line you are drawing instead of ahead of your pencil. 
concentrate to do this but this is the key to drawing straight lines freehand. 
your sense of proportion constantly to correct the line as you draw. 


You must 
It enables 


@ Do not slide your hand at first. Draw short segments leaving a slight break between 
each segment and moving your hand to a new position each time. 


2 ANGLES 

Now try some right angles 
Start second line very slowly, 
looking at the angle at 
first, then at line behind pencil 
Note how 45°, 30° and 60 
angles are constructed 
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3 CIRCLES 4 OVALS 

Draw crossing right angles lightly “to Construct exactly as circles except 
and locate four points carefully. ’ , T | that lines from short axis line are 
Then draw slowly, in short segments, f a : drawn longer than those from long 
away from each point, completing , : ‘ jf axis line. The difference in segments 
all quarters at once. : is proportional to the oval 


dimensions. 


5 SIMPLE CLAMP 6 TRUE PERSPECTIVE 


Proceed as shown. Use hard pencil or draw very Actual vanishing points are eliminated by sketching farthest end of an 
lightly and deliberately. Calculate dimensions before object in a selected reduced size as shown. The fast wiggly lines are also an 
each line is drawn. Darken wanted lines with a soft attractive shading technique for metal, plastic and glass. Note the perspective 
pencil to finish. Use construction lines for dimensioning. treatment of the dimension lines to add realism 





7 MORE COMPLEX 
SUBJECTS 


Three-dimensional objects like this 
Stilletto”’ can be easily developed 
by adding this technique to standard 

drafting practice 


ee ee ee ee 


REMEMBER— 
Look back, draw 
deliberately in 


slightly wiggly 
lines. 


eee eee eee eee ey 
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MARLEX Engine Canopy 


@ Does not conduct heat—pre- 
vents burns. 

© Will not discolor from gas, oil 
or heat. 

@ Resists shock—protects en- 
gine from damage 

@ Rigid—keeps ovt branches 
when trimming, leaves cooling 
system open. 


MARLEX Discharge Defiector 


@No sharp edges to cut or 
scrape operator 

@ Lightweight — machine is bal- 
anced for easy handling 

@ Takes a punch! MARLEX de- 
flector helps aim discharged 
material safely down away from 
operator 


MARLEX Discharge chute for 


bagging attachment 


© Absorbs shock of vacuumed- 
up material being blown out of 
machine. 

@ Unbreakable—MARLEX can 
take all sorts of punishment. 
Won't crack, rust or corrode 
@Weors and wears—resists 
abrasion from discharged mate- 
rial. 


MARLEX COMPONENTS MOLDED BY FLAMBEAU 
PLASTICS CORP., BARABOO, WISCONSIN 














These new Toro rotary mowers incor- 
porate three MARLEX linear polyethy- 
lene components in their ultra-modern 
design ... the engine canopy, discharge 
deflector and discharge chute. 


During the selection of a material for 


these parts, many plastics were tried, 
but MARLEX was the only resin that 


me . IMVARLEX 


... for lightweight, durable, 
abrasion-resistant parts 


Toro truly set the pace in 1959 
power mower design when they chose 
MARLEX, the versatile new heavy- 
duty rigid polyethylene. 

No other material serves so well and 
so economically in so many different 
applications. 


How can MARLEX serve you? 


successfully withstood the severe 


: : * MARLEX is a trademark for Phillips fam- 
shock-loading and abrasion tests! 


ily of olefin polymers. 


x -- © -@ 


The new Toro Whirlwind Mower’s styling was directed 
by Charles Butler, president of Charles Butler Asso- 
ciates, New York. This design firm also has a designer 
working full time with engineers at the Toro Research 
& Development Center in Minneapolis. Three years 
of research and experimentation went into the engi- 
neering of the housing alone! 


When the designs of the MARLEX components 
were approved, Toro called in Flambeau Plastics 
Corp., of Baraboo, Wisconsin to engineer the mold 
design and mold the parts. Flambeau, working with 
Phillips Sales Service Laboratory engineers, designed 
special multiple-gated hot-runner molds to handle the 
injection molding of these unusually complex pieces. 


PHILLIPS CHEMICAL COMPANY, Bartlesville, Okla. 


A subsidiary of Phillips Petroleum Company 


PLASTICS SALES OFFICES 
NEW YORK AKRON CHICAGO 
80 Broadway, Suite 4300 318 Water Street TH S. York Street 
New York 5, N.Y. Akron 8, Ohio Elmhurst, ti. Pasadena, Calif 
Digby 4-3480 FRanklin 6-4126 TErroce 4-6600 RYan 1-6997 
EXPORT: 80 broadway, Suite 4300, New York 5, WY. 
CIRCLE 65 READER SERVICE CARD 


MARLEX 


SOUTHERN Phillips 
6010 Sherry Lone 
Dallas, Texas 

EMerson 86-1358 


NEW ENGLAND 

322 Waterman Avenue 
East Providence 14, R.1. 
GEneva 4-7600 


WESTERN 
317 W. Loke Ave. 
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THE QUESTION: 





What Major Technological Advances Do You Foresee in 
Your Industry During the Next Five Years? 








DR E W ENGSTROM 


Senior Executive Vice-president 
Radio Corporation of America 


DR J B AUSTIN 


Administrative Vice-president 
Research and Technology 
US Steel Corp 


POINTS OF VIEW 


“The electronics industry .. . 


is in a period of rapid transition from earlier techniques toward new methods 
placed at its disposal by basic research. The trend is one with broad effects 
upon virtually all electronic products and processes. 

“Electronic techniques of energy conversion are leading to new auxiliary 
power sources for many applications. Solar cells already are producing 
useful power from sunlight. Progress is being made in the development of 
thermionic and thermoelectric generators, to transform heat directly to 
useful amounts of electricity. Looking to the more distant future, electro- 
nics is playing a major role in research seeking to control thermonuclear 
fusion, which may one day provide a limitless source of power. 

“We have embarked, within the past decade, upon the ever wider ap 
piication of new electronically active materials, giving us the ability to 
obtain ever greater precision and economy in the achievement of both 
familiar and new electronic effects. ‘This is leading to extreme economy of 
power and space in all electronic equipment, together with greater sophis 
tication in functions that can be performed. As a result, electronic tech- 
niques are becoming applicable in many areas from which they were pre- 
viously barred because of size, complexity and cost. Advances are even now 
being made toward the achievement, within an integral piece of material, 
of multiple effects which now require complex equipment or a combination 
of devices. 

“From progress in these two specific areas—power generation and vastly 
improved electronic techniques—will come a wealth of new or better elec 
tronic products and processes. These will be applied to advance our missile 
and satellite technology, to further the development of automation in 
business and industry, and to generate a wide variety of new appliances and 
services for the consumer.” 


“In US Steel's operations . 


the technological advances we foresee are centered largely on gaining in 
creased output from existing equipment. In the blast furnaces, this will 
be accomplished by better preparation of the blast-furnace burden through 
the use of beneficiated ores, the sintering of these ores, and better-quality 


coke. In the steelmaking furnaces, increased use of oxygen will raise the 
output rate. Better control of rolling and other mechanical operations by 
automatic devices is expected to increase production. 

“Further technological advances in the next five years will see our opera 
tions produce improved steels, particularly with respect to higher strength 
at room temperature and at the high service temperatures met by space 
vehicles and manned aircraft. Finally, technological advances will lead to 
a whole new family of coated steels which will be used for containers, 


furniture, construction, appliances, automobiles, etc.” 
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“The machine-tool industry .. . 


has always been alert to the end products of research and technological im 
provement. What lies in the future? There are many developments ahead 
that might radically change production techniques. While it is true that 
electronically controlled machines are on some production lines, this phas« 
of the industry is still in its infancy. The machine-tool industry readily 
responds to advances in electronic and electrical developments and is quick 
to apply them to improvement of productivity. Likewise, ceramic tools are 
in the early stages of development, and may call for new designs just as the 
xlvent of cemented-carbide tools did in the immediate past. The use of 
uitrasonic waves for many mechanical processes is also in its infancy. At the 
moment, no one can prophesy the outcome. 

“Those of us in the industry realize that machine tools are still the 
master tools of industry. It is highly competitive but a dynamic and 
progressive industry, and the American machine-tool builder intends to 
centinue to build the best machine tools in the world.” 


“The motoring public will benefit . . . 


from the greatest technological advances in the history of our industry if 
tne trend established in the last 50 years of automotive design continues 


for the next five years. As long as engineers, designers and technicians 
are dissatisfied with the performance of any of the automative components 
used today, improvements will continue to be made. 

“To determine the technical advances which will be made in the next 
five years, therefore, only requires that we look at a list of the areas which 
require improvement or consideration: 

1. More economical operation of automobiles. This involves the design 
of many individual components as well as an over-all reduction in the 
vehicles’ weight, and this economy must be produced while the high per 
formance required for passing or climbing grades is not sacrificed. This 
area also covers incomplete and inefficient combustion of fuel materials 
under various load conditions. 

2. Better performance and reliability of brakes. 

3. Reduction of the noise level of present automobiles. The single-unit 
body construction has been a major advancement in the areca, but addi 
tional improvements are required. 

4. Safer automobiles. Certainly the yearly traffic-death statistics exert a 
sobering influence on all automotive engineers, and many advancements ar 
dictated in this area. 

5. More effective sheet-metal corrosion resistance. Rambler's “deep dip” 
paint primer bath process is an important milestone, and refinements will 
be made. 

6. Improved durability of automotive components. 

7. Does today’s car fulfill or exceed our needs? 

This area is under intense scrutiny, especially in view of the recent success 
of the small and compact cars in America.” 
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ALFRED V BODINE 
President, The Bodine Corp 
Past President of the National 
Machine Tool Builders’ Assn 


R H ISBRANDT 


Director of Automotive Engineering 
American Motors Corp 


POINTS OF VIEW 
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Small-boat radar dis- 
plays, on either 1- or 
5-mile scales, positions of 
other vessels and objects 
Inclined face lessens 
over-all height and pro 
vides convenient viewing 
angle. By Sundberg-Ferar 
Inc, Royal Oak, Mich, for 
Sperry Piedmont Co. 


Design and location of controls, greater ac 
cessibility of tables, tools and hydraulic sys- 
tem, closed construction and cutaway base 
for operator comfort) characterize redesign- 
ed press from Jenny Pressen AG, Switzerland. 





DeSoto Cella | is the “idea” car developed as a possible package for hydrogen-oxygen 
fuel cell engine reportedly under development by Chrysler. Direct conversion of 
chemical reaction to electrical power would be used to operate electric motor-driven 
wheels, which would have regenerative braking. Roof would lift for easier access, 
instrument panel would telescope on impact, all but driver's seat would face rearwards, 
and fins will still be with us 





Battery-operated tester photoelectrically measures solid contam- 
inants in engine oil when drop is placed in cell under hinged 
cover. Developed in service-station use tests, device has two position. Operates within 9/32-in. radius in 90 
handles—making it possible to pick up, insert oil sample, dis- corners. Winslow Product Engineering Corp, 
play reading with either hand. Made of high-impact acrylontrile. Arcadia, Calif. 

By Peter Schladermundt Associates, New York, and Farrington 

Mfg Co for Socony Mobil Oil Co Inc. 


Air-operated drill has angled handle and 
squeeze-type switch positioned for natural hand 
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appearance design... 


SMALL ELECTRICAL COMPONENTS 


Winn one exception, samples of the products redesigned 
for Spencer Thermostat Div, Metals & Controls Corp, by Paul 
Wrablica Assoc, New York, could be held on one outstretched 
hand—all at the same time, and including those not shown 
here! All are electrical and electronic components. 

On such minute design subjects, redesign for appearance 
without affecting engineering considerations would be difficult 
—and probably meaningless. So the Wrablica staff was 
allowed to suggest new approaches to circuitry, materials, 
production methods and costs, installation procedures. Any 
such basic changes were worked out in collaboration with the 
Spencer engineering staff. 





Asked to devise a carrying case for a thermostat tester (A), 
the Wrablica staff designed housing that eliminates need for 
it. Originally, housing was an expensive, deep-drawn stainless 
steel shell. New housing is cast aluminum, with an easy-to-stamp 
stainless wrap-around. Handle is integral and hole in upright 
provides storage for glass thermometer customarily used with 
this device. Although same internal components had to be 
retained, all wiring now comes out same side. Curve in top 
of bracket-shaped housing permits lower handle height while 
still providing adequate gripping space—curve also frequently 
permits use of less-than-perfect castings. 


When service men would remove former Spencer motor pro- 
tector-relay, (B) lack of an adequate gripping surface caused 
them to twist as well as pull. This generally distorted the unit's 
three prongs. New design reduced housing parts from 3 to 2 
(now there is only one ribbed snap-on panel) and used bow- 
shaped trademark to provide grip. Although wire terminal 
area is reduced, terminals (not shown) are more accessible, 
because now they face frontwards. 


Rubber boot (c) for air-conditioner thermostat gained a look 
of identifying distinction and lost ugly flash caused by parting 
line—yet molding process is the same. 


When patents on electrical plug (D, at left, below), for such 
appliances as frypans, were expiring it was decided to rede- 
sign device so that it could be sold to other manufacturers. 
Plastic prototype and wooden shape studies indicate develop- 
ment of two basic parts—same base (or wiring) and two differ- 
ent cover plates—capable of various decorative treatments. & 


(iwi st ecmp) 








SIGNIFICANT COMPONENTS 





ACTION 
SWITCH 


Pressure switch .. . 

senses a difference of 5 to 140 psi between two 
pressures Sealed piston sensing clement actuates an 
electric circuit upon increasing Ot decreasing of pr 
determined difference. Applicable to oil systems ranging 
from 50 to 6000-psi working pressure. Field setting is 
accomplished by external adjustment screw and dial 
Sensitivity is from 5 to 15 psi, depending on range 
of system. List price, $33. Delivery, 2 to 3 wk. Barks- 
dale Valves, 5125 Alcoa Ave, Los Angeles 58. 


Circle 11, Reader Service Card 


Precision counter uses planetary . . . 
gear drive to rotate numerals, instead of usual Geneva 
movement. Nylon cam and roller compensating device 
moves planetary gear. Said to allow no possibility of 
kips or misses since gears are always in mesh Torque 
required to turn drum is uniformly low; any device 
capable of turning first drum is capable of driving the 
entire counter reliably, as there are no peak load points 
Continuous speeds of 1000 rpm (or 10,000 counts per 
min are possible). List, $27.50; from stock. Haydon 
Instrument Co, 165 W Liberty St, Waterbury 20, 
Conn. 


Circle 12, Reader Service Card 


Vacuum cadmium coating . . . 

a low-cost method for protection of high-tensile steels 
against corrosion, is said to eliminate hydrogen em 
brittlement. Coatings up to 0.001 in. thick and mor 
are possible. NRC Equipment Corp, 160 Charlemont 
St, Newton, Mass. 


Circle 13, Reader Service Card 


42 SIGNIFICANT PARTS 


Self-aligning free coupling . . . 

consists of identical halves, joined only by helical wire springs, which 
transmit all thrust. Springs are held in place only by snap or split 
rings. Coupling operates in either direction of rotation and can be 
installed either horizontally or vertically. Said to be shock-absorbing 
ind to permit max misalignment, because it transmits torque without 
end thrust, even under load. Load factor is 7:1. Units are rated to 
5600 hp at 100 rpm. Available in any size, but standardized in four 
series: light (shaft size up to 2-in. dia); medium (2 to 5-in. dia); heavy 
5 to 12-in. dia); mill motor (24 to 4-in. dia). Now available in steel, 
but can be made in other materials. Atomatic Mfg Co, E Pittsburgh, 
Penna. Said to be 5 to 10% cheaper than gear-type couplings in small 
quantities; greater savings on production lots. 2 to 3 wk delivery 


Circle 14, Reader Service Card 


ee 


S 
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Multiconductor tape is soldered through .. . 


polyester insulation. This 1s done by laying one section of tape on 


another, punching at desired intersections, and then soldering to 
gether. For production, templets are usually prepared. ‘l'apes con 
taining as many as 50 conductors and up to 1000 ft length may be 
obtained. Conductors are 0.015 x 0.030 in., spaced 0.100 in. on 
centers. Electrical rating: 1 amp, 300 v ac. Tape Cable Corp, 790 
Linden Ave, Rochester 10, NY. 


Circle 15, Reader Service Card 
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Want fast, economical solutions 
to your heating problems? 


Call your Chromalox Man for the Answers 


Your Chromalox Representative—the man with the answers to your heating 

problems, routine or unusual—has over 15,000 standard types, sizes and 

ratings to choose from. Many of these are stocked in quantity for immediate 
shipment. Moreover, Chromalox has the design and manufacturing facilities 

to promptly build special elements to fit your special requirements, plus a 

complete range of controls and accessories. For instance . . . 

@ Strip heaters in lengths to 96 inches, wattages to 1500, temperatures to 
1200°F. Heater bands for injection and extrusion barrels. 

@ Chromalox Electric Tubular Heaters engineered and built to suit your 
design. No quick compromise with an adapted element, but a custom-de 
signed component with the exact characteristics necessary to give years of 
top performance to your product. 

Chromalox Electric Cartridge Heaters give more dependable spot heat with 
close thermal control. Exclusive design gives positive lead wire protection 
against flexing, abrasion, moisture. 

New Microfin® units for space heaters and process air in ovens and ducts 
provide safe, fast heating. Limitless configurations provide maximum watt- 
age in a given space. 

Packaged elenients for Far-infrared, immersion, and circulation heating. 
Lightweight, flexible, woven and molded elements—for confined spaces, 
and areas requiring small amounts of heat. 


For help with your heating problems, just call your Chromalox Man. 


om. ml amen, mo: a ae 4 
Elec. teats 
INDUSTRIAL - COMMERCIAL + RESIDENTIAL 


EDWIN L. WIEGAND COMPANY 
7535 Thomas Boulevard « Pittsburgh 8, Pa. 
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Call Chromalox 


for the man with the 
ELECTRICAL ANSWERS 


ATLANTA 9, GA. 
Applebee-Church, Inc. 
1389 Peachtree St., N.E. 
Trinity 5-7244 


BALA-CYNWYD, PA. 

J. V. Calhoun Company 
349 Montgomery Ave. 
Mohawk 4-6113 
Greenwood 3-4477 


BALTIMORE 18, MD. 
Paul V. Renoff Company 
333 East 25th St. 
Hopkins 7-3280 


BINGHAMTON, WN. Y. 
R. P. Smith Co., Inc. 
94 Henry St. 

Phone 4-7703 


BLOOMFIELD, N. J 

R. L. Faber & Assoc., Inc 
1246 Broad St 

Edison 8-6900 

New York: Worth 4-2990 


BOSTON 11, MASS 

Leo C. Pelkus & Co., Inc 
683 Atlantic Ave. 
Liberty 2-1941 


BUFFALO 2, N.Y 
Niagara Electric Sales Co. 
505 Delaware Ave. 
Summer 4000 


CHARLOTTE 2, N.C 
Ranson, Wallace & Co. 
116% E. Fourth St 
Edison 4-4244 
Franklin 5-1044 


CHATTANOOGA 1, TENN 
H. R. Miles & Associates 
P. 0. Box 172 
Amherst 5-3862 


CHICAGO 5, ILL 

Fred |. Tourtelot Company 
407 S. Dearborn St 
Harrison 7-5464 


CINCINNATI 8, OHIO 
The Smysor Company 
1046 Delta Ave 
Trinity 1-0605 


CLEARWATER, FLA. 
J. J. Galleher 
617-A Cleveland St 
P. 0. Box 1376 
Phone 3-7706 


CLEVELAND 13, OHIO 
Anderson-Bolds, Inc 
2012 W. 25th St 
Prospect 1-7112 


DALLAS 26, TEX 

L. R. Ward Company 
3009 Canton St 
Riverside 1-9004 


DAVENPORT, IOWA 
Voico Company 
215 Kahl Building 
Phone: 6-5233 


DENVER 2, COLO 
E. & M. Equipment Co 
2415 Fifteenth St 
Glendale 5-3651 
Genesee 3-0821 


DES MOINES 14, 1OWA 
Midwest Equipment Co 
of lowa 

842 Fifth Ave 

Cherry 3-1203 


DETROIT 38, MICH 
Carman Adams, Inc 
15760 James Couzens Hy 
University 3-9100 


HOUSTON 3, TEX 

L. R. Ward Company 
3605 Polk Ave 
Capito! 5-0356 


INDIANAPOLIS 8, IND 
Couchman-Conant, inc 
1400 N. Illinois St 
Station A, P.O. Box 88023 
Melrose 5-5313 


KANSAS CITY 6, MO. 
Fraser D. Moore Co, 
106 E. 14th St. 
Victor 2-3306 


LOS ANGELES 15, CAL, 
Montgomery Brothers 
1053 8 Olive St 
Richmond 7-9401 


MIDDLETOWN, CONN. 
Dittman and Greer, inc, 
33 Pleasant St 
Diamond 6-9606 


MILWAUKEE 3, WIS 
Gordon Hatch Co., Inc. 
531 W. Wisconsin Ave 
Broadway 1-302! 


MINNEAPOLIS 4, MINN, 
Voico Company 
831 S. Sixth St 
Federal 6-3373 


NASHVILLE 4, TENN 

H. R. Miles and Associates 
2500-B Franklin Rd 
Cypress 2-7016 


NEW YORK CITY, N. Y. 
See “Bloomfield, N. J." 


OMAHA 2, NEB 
Midwest Equipment Co, 
1614 izard St 
Atlantic 7600 


PHILADELPHIA, PA 
See “Bala-Cynwyd, Pa.’ 


PITTSBURGH 6, PA. 
Woessner-McKnight Co, 
1310 "-~ Building 
115 S. Highland Ave. 
Emerson 1-2900 


PORTLAND 9, ORE 
yg! Brothers 
1632 N.W. Johnson St. 
Capitol 3-4197 


RICHMOND 26, VA 

0. M. Thompson 
Westhampton Station 
P. 0. Box 8762 
Atlantic 8-8758 


ROCHESTER 4, N.Y 
Niagara Electric Sales Co, 
133 Clinton Ave. S 
Hamilton 6-2070 


ST. LOUIS 1, MO. 

C. B. Fall Company 
317 N. Lith St 
Suite 1001 
Chestnut 1-2433 


SAN FRANCISCO 3, CALIF, 
Montgomery Brothers 
1122 Howard St 
Underhill 1-3527 


SEATTLE 4, WASH 
Montgomery Brothers 
911 Western Ave. 
Main 4-7297 


SYRACUSE 6, N.Y 
R. P. Smith Co., Inc 
2507 James St 
Howard 3-2748 


WICHITA 2, KAN 
Fraser D. Moore Co 
Room 211 Derby Building 
352 N. Broadway 
Amherst 2-5647 


EXPORT DEPARTMENT 
1010 Schaff Building 
Philadelphia 2, Pa 
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© SPEED RANGE 





|PRECISION| 


ELECTRONIC 


ADJUSTABLE-SPEED 
DRIVES 


Infinitely adjust- 
able from less than 36 rpm to 
more than 3600 rpm while de- 
livering full rated torque. Con- 
tinuous dyty rating at all speeds. 


REGULATION Both line and load 
regulation is better than ' of 
1% of rated speed. 


HORSEPOWER Various models 
from % hp down to 1/200 hp. 
Motors of % hp and lorger are 
totally enclosed. 


REMOTE CONTROL A_ 10-turn 
potentiometer provides precise ad- 
justment at any convenient loco- 
tion. 


GEARED MOTORS 
available with 
ducers. 


BRAKING-REVERSING 
trolled braking and 
models available. 


MAINTENANCE Fully encapsulated 
construction results in long service 
life. Plug-in construction requires 
only ao screwdriver for servicing. 


OTHER MODELS Servo-Tek man- 
vfactures drives with silicon recti- 
fiers and adjustable avutotrans- 
formers, os well as other thyratron 
drives with less exacting specifica- 
tions. Write for information in- 
cluding details of your proposed 
use. 


Motors are 
integral gear re- 


Relay-con- 
reversing 


IMMEDIATE DELIVERY 





PRODUCTS CO 


tmCOeroOratio 


Main Office 


1086 Goffle 


Ww 


14736 Arminta Street 


a6 


Road, Hawthorne, N. J 
elite 


Van Nuys, Cal 
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SIGNIFICANT COMPONENTS 
MATERIALS 
PROCESSES 








All-metal hydraulic seal .. . 
Has been s 
from 32 to 1000 | 


ially 


has cross-sectional K shape 
cessfully tested 
Said to be 
synthetic 


suited for with 
fluids. When 
pressed, inner lips seal tightly against fit 
ting. Available in all AN 
2.938 in. OD) as standard; 
stainless and other materials 


Co, 


espe uSC 


hydrauli com 
sizes (0.562 to 
made in brass 
Harrison Mfg 
739 N Lake St, Burbank, Calif. 


Circle 16, Reader Service Card 


Solid-state control device . . . 
provides necessary signal to control thyr 
an drive 


1Odad 


tron systems which, in turn 
vell as resistive 
Can be 


swik hing 


ductive loads as 


complicated circuitry used in 
cuits for stati 
trol, 
d-c supply, 
width 


netics Inc, 


te mper ature 


automatic welding control 


constant current supply, pul 
modulation Control Div, Mag 
Butler, Penna. 


Circle 17, Reader Service Card 


Oriented nylon strip .. . 
has been used, laminated with leather 


rubber, primarily as a component in the 
transmission and 
the | SA 


material is being fabri 


manufacture of power 


conveyor belts. Now made in 
for the first time, 
cated into gaskets, 
Available in thickness 
widths up to 3 in 


Ave of the 


washers, bearing seal 


ind in 


1071 


es up to 4 in 

Reeves Bros Inc, 
Americas, New York 18. 
Circle 18, Reader Service Card 


Piston accumulator . . . 
is based on a free piston, with three O-rir 
seals, all of which are active members 

air or oil trapped between two gis 

is automatically discharged to 


chamber during each piston stroke 
caps are machined to 
dashpot action. A 


duce horsepower requirements 


receive piston 


said t 


umulator i 
A he nh SCry 


is imtermittent; protects system 


ompt 


nents by limiting surges; compensates for 


minor leaks in the system; provides 


sou;ree 


for emergency power in case of system 


| failure; cuts vibration; and provides a trans 
| fer 


fluids and 
available 


wk. Price 


between differing 


gal 


from 


barrier 


and larger units 


stoc k: 


gases 4 
Som 


others 2 


STRAIN” 
RELIEF 
BUSHINGS | 


for standard 
and special 
wires & cables 


The 
Standard 
Insulating and 


ELECTRICAL 
CORDS & CABLES 


FREE TEST SAMPLES witi be sent on the 


receipt of the sizes of the wires you are using. 








HEYMAN 
MANUFACTURING CO. 
KENILWORTH 3, NEW JERSEY 
Ne . 
Yr iy 
MAN! say wey™ 
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competitive. Narda Hydraulics Corp, Sub 
Narda Microwave Corp, 122 Herricks 
Road, Mineola, NY. 


Circle 19, Reader Service Card 


STAINLESS STEEL 
“WICHROME” 
“MONEL” 
PHOSPHOR BRONZE 


FILTER CLOTH 
SPECIAL PARTS 


i : 5 | STRAINERS 
Panel switch light . . 


mbit 1 lent 28-v | t = 
COTNDINCS independen é V ainp circul “3 
with momentary snap-action or push-on, : _ TRAPS 
push-off snap-action switch. Contacts rated : 724 SCREENS 


at 25 v de, 5 amp inductive. Length, from 
mounting surface to and including ter 
minals, is 1% in. Pendar Inc, PO Box 
3355, Dept G, Van Nuys, Calif. 

Circle 20, Reader Service Card 


One-part allophonate .. . 

is a prepolymerized coating said to provide 
xcellent adhesion to a wide variety of 
surfaces. Can be sprayed, brushed, dipped 
Available in both clear and colorless as 
well as pigmented in a variety of colors 
and can be procured in various degrees of 
gloss. Howley Chemical Co Inc, 250 W 
57th St, New York. 


Circle 21, Reader Service Card 
Are you using wire cloth or wire cloth parts which must be 
corrosion resistant? Are the service conditions in your plant 
really tough? If you have a problem selecting the proper anti- 
corrosive alloy, Newark Wire Cloth may have the answer. 


Available in all corrosion resistant metals, Newark Wire 
Cloth is accurately woven in a wide range of meshes, rang- 
ing from very coarse to extremely fine. 


If you have a wire cloth problem involving corrosion, please 
tell us about it... we may have the answer. 
Acceleration switch . . . 


is continuously adjustable for sensitivity to 


positive and negative acceleration along a 


; ’ , 
single axis. Contains a seismic mass driving : ° 
an element with two stable positions. Ad wove ‘ ore. 
justing screws bias element to provide 


variable sensitivity. In standard model 


ne 
‘ y wire cloth ea" * e 
sensitivity is adjustable +30 g. Accelera i ‘i im , 
. in o . 

tion being sensed triggers complete swit h Pp ts *,* ° 
ing operation. Weight 5 oz. Delivery, 6-8 tor 
wk. Eastern Technical Associates Inc, 31 send Cc '@) M PA NY 
Sudbury Rd, Concord, Mass. 

Circle 22, Reader Service Card ' , 351 VERONA AVENUE + NEWARK 4, NEW JERSEY 


PRODUCT ENGINEERING * February 9, 1959 CIRCLE 69 READER SERVICE CARD 45 





56 details of stainless 
steel jet engine component 
brazed in three steps with 
no distortion or oxidation 
by Wall Colmonoy.. . 


Specialists in Furnace Brazing 
for High-Temperature Service 


~ 
> 


PENNSYLVANIA: Bristol Pike, Morrisville, Pa., CALIFORNIA: 1565 Bluff Road, Montebello, Cal 


This jet engine diffuser casing is 
typical of the aircraft and missile 
parts being furnace brazed at Wall 
Colmonoy. As originators of Nicro- 
braz Process brazing, we have an 
unmatched background in the nickel- 
alloy brazing of stainless steel and 
superalloys. Our facilities also include 
vacuum furnaces for degassing and 
brazing titanium bearing alloys. Our 
three plants are ready and able to 
engineer and process your compo- 
nents. Call or write today. 


STAINLESS PROCESSING DIVISION 


WALL COLMONOY CORPORATION 
19345 John R Street + Detroit 3, Michigan 


CIRCLE 70 READER SERVICE CARD 





Cut Costs with 
High 
Quality 


OMRON 


PRECISION SWITCHES 
Type VV-15 


AC 125V 15A 


Operating Force 140z. max. 
Release Force 1.50z. min. 
Guaranteed for a minimum 


of 100,000 operations 
Write for Catalogue EE9 


TATEIS] ELECTRIC MACHINE 
TRADING CO., LTD. 


h F 





Do Your Copiers 


OF 


Product Engineering 
ARRIVE ON TIMEP 


If not, perhaps it is because there 
is an error in the address. Look 
at the address label now. 


* Check for: 
Spelling 
Street Number 
Street Name 


and in particular 
Zone Number 


Incorrect zoning or no zone num- 
ber where one should be can 
slow up delivery by hours or 
days. Check now and let us 
know of any corrections. 


Product Engineering 
330 West 42nd St. 
New York 36, N. Y. 
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SIGNIFICANT COMPONENTS 
MATERIALS 
PROCESSES . 








Squib-actuated bellows .. . 
motor will also work around 9 urve, 
which provides positive displacement for 
the performance of mechanical work. Of 
special interest to designers of missiles, 
Measures 
Actuated by as little 
as 100 ergs at 1.5 v or 0.3 amp, motor 
provides 10-lb_ thrust 
stroke within 1 millise 
Wilmington 99, Del. 
Circle 23, Reader Service Card 


weapons and weapons systems 
0.320 x 1 in. long 
over a_ 1-in.-min 
Atlas Powder Co, 


Silicon power rectifier . . . 


in be operated in 329-F ambient 


Avail 
able in 50 to 400 v ratings and will carr. 
full 20-amp load in half-wave circuits and 
up to 60 amp in bridge circuits. Fansteel 
Metallurgical Corp, Dept PEN, N Chi- 
cago, Ill. 

Circle 24, Reader Service Card 


Adjustable coupling . . . 


permits rotational adjustment between tw« 


synchrorotors or other mechanisms requir- 
ing angular displacement. Eliminates ro 
tating a synchro in its mounting to “zero 
in” with its companion synchro. One turn 
with screwdriver) of adjusting screw ro 
tates one coupled shaft in resp¢ t to the 
other through only 12°. Measures 1.862 x 
; PIC Design Corp, 477 Atlan- 
Rockaway, NY. 


Circle 25, Reader Service Card 


: in. dia 
tic Ave, F 
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ONE OF THE GARLOCK 2,000 







Wet and Dry 
Bo -)- i od ge) {- 


GARLOCK 662 GASKET MATERIAL 
does not shrink or change shape 


Here’s convincing proof that gaskets of Garlock 662 can stand varying climati 
without drying, shrinking, or hardening. The gaskets illustrated were subjected to ; 
alternating wet and dry test for weeks, then conditioned at room te mperature. As 
: ; - 4 ol auien dian 
and chart at right show, 662 gaskets returned to their original shape and to withir i re ufgeen : ean de he 
original thickness. Competitive types hardened, twisted, and shrank as much as 8 Oo won- 662, made from « paper bose 
. a mpregnoted with a sy 
der so many companies are specifying 662 for use against gasoline, water, and oil at tempera- 
tures up to 300°F. It is approved by Underwriters’ Laboratories, Inc., for use against hazard 
ous liquids 
And longer-lasting 662 Gasket material is only one of “the Garlock 2,000”... two thousand 
styles of gaskets, packings, and seals to meet all your needs. It’s the only complete line. It’s 
one reason you get unbiased recommendations from your Garlock representativ this folder AD159 
which completely describes 
how these Wet and Dry 
THE GARLOCK PACKING COMPANY, Palmyra, New York Tests were made it « 
contains actual samples 
of 662 Gasket materia 
before and after testir 


For Prompt Service, contact one of our 30 Sales Offices and 
Warehouses throughout the United States and Canada, 


K) 


aes 5 Pos Molded and Extruded Rubhe r, Plastic Product 

















A History of Technology 


in Five Volumes 


Edited by Singer, Holmyard, Hall and Williams. 
Published by Oxford University Press, Amen 
House, London. 10 x 71/2, 888 pp. About 
$23.50 per vol. 


A treatise covering the 
and technological aspects of science 
has long been sought. Many have 
tried; but the task of telling the story 
of man’s conquest of environment and 
his development of machines has 
proved impossible in one or two vol 
umes, Now, five volumes, Singer 
ct al succeed in tracing technological 
history from Stone Age dwellers to 
developments of the early 1900s. 

Unlike many 
which deal 
evolution of 


historical 


contemporary _his- 
strictly with the 
specific field of tech- 
nology, this history attempts to encom 
pass all forms of technical advance in- 
cluding communication, 
vation, transportation, 


tories 


food preser- 
util 
acronautics and 
The admirable under- 
taking is accomplished by having a 


electrical 
textiles, 
machine tools. 


ization, 


specialist write each individual chap 
ter. Although this enables authorities 
to handle each specific subject, it un 
fortunately hampers the feeling of 
continuity that should be maintained 
in a chronological work. 

Nonetheless, the facts are presented 
with ample illustrative drawings, in 
a way that any historical library 
would be incomplete without all vol- 
Unfortunately 
indexes in 


such 


umes. there are threc 


each volume, on subject, 
place and name, rather than one over- 
all separate index or one included 
the final 
A sixth 20th 
century scientific achievements would 
be dificult and will have to wait until 


the story can be told objectively and 


volume. 


volume devoted to 


in its entirety. The editors have wisely 
work be 
opened the 


BAL 


their 
energy fully 


chosen to terminate 


fore atomic 


hew Cra in science, 


Engineering and 
Industrial Design 


A one-day conference sponsored by 
British Council of Industrial 
(28 Haymarket, London SW 1, Eng 
land) and Birmingham Exchange and 
I’ngineering Center late in 1958 heard 


Design 
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a number of theme, 
“Industrial Design and the Engineer 
ing Industries.” Two of the speakers 
discussed the role and contributions of 


working 


papers on the 


the industrial designer, his 
relationships with engineering person 
nel: “Engineer and the Industrial De 
signer,” Dr E W Seward, of W & T 
Avery Ltd; “Role of the Industrial De 
Misha Black. Application of 
industrial design to power presses was 


L, Schuler 


signer,” 


described by Louis Schuler, 
AG (W Germany). 


METAL FABRICATION—Booklet, 8 pp 
Presents facilities for manufacture of sheet 
and plate of all gages, including housing, 
Smithcraft 
200 Bent 


containers 
Smith Co, 


machine _ bases, 
Fabrication Div, A L 
St, Cambridge, Mass 


Circle 1, Reader Service Card 


NICKEL PLATING—Brochure, 24 pp 
Answers 40 practical questions about proc 
ess in a nontechnical way. Subjects in 
clude physical and chemical properties of 
welding and forming 


coating, machining, 


possibilities. Plating techniques and de 
Illustrated 
with design diagrams, curves and examples 


Nickel Co 


sign factors are also discussed 


of applications. International 
Inc, 67 Wall St, New York 5 

Circle 2, Reader Service Card 
FORGING FACILITIES—Brochure, 24 
pp. Covers all phases of forging facilities 
and range of products 
tics and applications of custom die forg 


Lists characteris 


One section discusses forging prob 
Park Drop Forge Co, 
and Buck Ave, Cleveland 
Circle 3, Reader Service Card 
DESIGNING GRAY IRON CASTINGS 
News leaflet, 4 pp 


published to aid in 


ings 
lems and solutions 
FE 79th St 


A designer's digest, 
specification and de 
Scheduled for 


organ will 


sign of gray iron castings 


bimonthly distribution, house 
carry illustrations and descriptions of cast 
ings that have been redesigned from com 
savings to the ulti 
Available 
suppliers or Gray Iron Founders’ Society, 
National Citv—E. 6th Bldg, Cleveland 
Circle 4, Reader Service Card 
PRINCIPLES AND PRACTICES OF 
RESISTANCE WELDING Bulletin 
Federal PP-54, 24 pp. Illustrates and de 


resistance welding in 


petitive materials at 


mate consumer from gray iron 


scribes all phases 


Includes resistance welding formula, data 
calculate 


Federal Machine and 
ren, Ohio 


on how to welding pressures 


Welder Co, War 


Circle 5, Reader Service Card 
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INDEX TO 
ADVERTISERS 


This index is published as a con 
venience to the readers. Every care 
is taken to make it accurate but 
PRODUCT ENGINEERING ae 
sumes no responsibility for errors 
or omiasions 


Baidwin-Lima-Hamilton Corp., 
Electronics & Instrumentation Div. 8 
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Tateisi Electric Machine Betrrentine 
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Vulcan Electric Co. 


Vulcan Rubber Products Div., 
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Wall Colmonoy Corp., Stainless 
Processing Div. ... 

Westinghouse Air Brakes Co., 
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Wiegand Co., Edwin L. 
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NOW AVAILABLE... Another helpful booklet 
on a new concept for air control 


A comprehensive discussion of the 4 basic principles involved in designing 
an economical “control by air” system for industrial machines and processes. 


Westinghouse Air Circuitry means the control Any mechanic can easily install and service a 
by air rather than the mere use of it. It deals with Westinghouse Air Circuitry system 
the interlocking, sequencing, timing and segrega- Send for your FREE copy 
Fill in and mail the coupon for a copy of this inter- 
matic control. It is applicable to any automation esting booklet today. 


tion of events to obtain automatic or semi-auto- 


problem on any industrial machine . . . in any in- 

dustrial process. The equipment involves uncomp- 

; 7 : rc 5 7 Westinghouse Air Brake Company 

licated mechanical devices with few moving parts. Industrial Products Division, Dept. PE-1381 
we Wilmerding, Pennsylvania 


Please send me free copies of the following booklets on 
Westinghouse Air Circuitry 


Devices and Fundamentals of Air Circuitry 
Basic Pneumatic Control 


Westinghouse Air Brake = | “*" 


COMPANY FIRM 


Industrial Products Division ADDRESS 


WILMERDING PENNSYLVANIA 
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A Short Intensive Course 
of Lectures on 


STRAIN GAGE i —~let-3a_-teig|-) 
TECHNIQUES 


will be given at the 
SOUTHWEST RESEARCH 
INSTITUTE 


SAN ANTONIO, TEXAS THE PULSEBEAT— 


MARCH 30 to APRIL 3, 1959 


Under the Joint Sponsorship 
of the 

Southwest Research Institute 
and the 

Society for Experimental Stress 


Just about 18 months ago, after much study and research of 
the engineer’s need for information, we decided to publish 
Product Engineering every week. It took some time to get all 
our ideas into print but right from the start hundreds of readers 
told us how much better they liked our publication as a weekly 
Analysis Very few did not like the change. 

Now time has passed. The staff is integrated—clicking-- 
enthusiastic. From every standpoint the publication is movin 


forward in editorial achievements in steadily increasing 
Dr. M. M. Lemcoe number of readers 


Southwest Research Institute ucts you specify. Our plan of keeping our engineer-readers bette 
8500 Culebra Road informed has gained enthusiastic acceptance among design engi 
San Antonio 6, neers in all walks of the profession. 
Texas We publish Product Engineering—not for an industry ot 


function, as most publications do—but rather for the engineer 
CIRCLE 74 READER SERVICE CARD as an individual. We try to keep you well informed on tl 


l it 


EMPLOYMENT OPPORTUNITIES many areas of your broad interests. That’s why occasionall: 


offer, through this column, special reports concerning th 


For further information 


write to 


in recognition by manufacturers whose prod 











national economy that we feel forward-looking engineers shoul 
STRUCTURAL ENGINEER n 


see—teports that obviously could not be included in the edito 
content. You'll remember Business Plans and The Nati 


ona 


B. S. degree in Civil or Structural Engi 
neering with at least 5 years experience Economy that were made available to vou last vear. Over 3.6 
in bridge-type design with sound knowl 

edge of dynamic structures. Experience readers requested them. 
should include application of vibration Now we have another interesting, meaty report that contains 
and stress principles. 


much information an alert engineer should have. It’s an attra 


DRAFTSMAN tive 36-page booklet, printed in color, illustrated with 63 tabl 


ind graphs—a realistic look at 1959 through the eves of McGraw 
Would function in the structural design Hill's economic staff. It presents data on more than 40 maj 
group. Should be experienced in structural 


layout work involving such projects as American industries—where they stand after 
bridges, cranes, batch plants, gear and 
roller assemblies, etc. 


the recent ere 
sion—where they are headed in 1959. 


Based on current business and economic trends, this 36-pag 


report surveys each industry served by McGraw-Hill’s 39 specia 
MECHANICAL ENGINEER ized business publications, as well as other important industri ] 
3.S.M.E. with minimum 5 years experi and commercial fields. The report was compiled by Doug! 
tg Tas ade oe Greenwald of the McGraw-Hill Department of Economics, draw 


chinery, etc. Some background in thermo 


ing on our round-the-world news gathering facilities staffed | 
dynamics preferred. 


more than 600 full-time editors, reporters and economists 


We call it the PULSEBEAT of Industry. It was prepared f 
MECHANICAL ENGINEER 


} 
the management men who must make the decisions throughout 


7 ] 
American industry, but we believe many engineers will also fins 
on machinery, pressure vessel or struc it helpful 
tural design. Will create designs for ma- } 1 C ] 
, . \ ( f SOU 5 you d 
chinery and equipment. Good knowledge We were able to get hold of only 1,8( Copies. If = 3 
of manufacturing processes and cost con- one just writ PI I SI BI Al on the re det service ¢ ird on 
ee SesneENS. the facing page on the line marked “SPECIAL DATA,” print 
These permanent opportunities are avail- 


your name and address and mail. It will go forward to you 
able with a major Northwest steel fabrication promptly, is I mg as the 1.800 last AH 
firm. Reply in confidence with resume i 


B.S.M.E. with minimum 5 years experience 


l 
l 


P-9810, Product Engineering 


68 Post St., San Francisco 4, Calif 
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Change your oil, sir? SPECIAL DATA 


“Safe” or “Change” says the 
dial of this portable oil-condition 
tester developed by Socony Mo- NEERING 1 will receive 52 weekly issues plus the 
bil engineers. And in between ennvol Design Digest Issue. (Domestic—$5 for one year) 
both black instruction bands is 
a narrow gray one that means PLEASE TYPE OR PRINT 
“doubtful.” Designed for one 

specific job, with low cost and simplicity as primary aims, Foto- 
scope uses a photocell to measure the solid contaminants in a drop we 
of oil taken from a car's dipstick, bases its measurement on light Company 
transmission. Now going into production, it will make its debut 
at gas stations this spring. 











| 


Enter my l-year subscription of PRODUCT ENGI 





Name 


Address 


Zone.... State 


Shows you the way to go home SSR ERASERS RERREEE RRR eeee, 


* if you wont to be sure of seeing every issue of 


An illuminator that “assures homeowners of positive house 


Product Engineering—52 regular issues plus the 


identification day and night, with no switches and no need to 
change bulbs” is being marketed by Terrace Electronics, Verona, 
NJ, as a display unit for house numbers and letters. Key to its 
claims: a cold gas diode said to provide illumination for less than 
5¢ a month. Furthermore, Rohm & Haas Co proudly notes that 
using R&H Plexiglas acrylic plastic for case and numerals makes 
the unit weatherproof, allowing the supplier to provide a 5-yr. guar- 
antee. Unit is 9 by 33 by 1} in,, retail price i listed as $6.95 to NEW LITERATURE 
$9.45, depending on selection of numerals or letters. 1 2 3 (4 5 


annual Design Digest—enter your subscription on 


the attached Information card. Only $5 for one year 


(These ore KEY numbers, not page numbers) 
Card expires 4/9/59 
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Finger-eaver ~ eee ee ee 
Inquisitive fingers won't get 2 Rie: Baty so 2 asses er fs fF 8 
caught in this garage door—and ze - EE Papen 
your hands won't, either—says j os 
Republic Stee] Corp. It’s a new y a PRODUCTS ADVERTISED 
design, deep-groove panels that 5) 52 53 54 5S 56 57 58 
are said to “physically reject mrs 61 62 63 64 65 66 67 68 
your hand in closing.” Full- 7 = oe ee ore 
width hinges hold the panels in im 
alignment, and a tapered track §& : 
with adjustable nylon rollers - SPECIAL DATA 
provides easy closing. A leveling - 
bracket adjustment compen- 
sates for variance in floor level; 2 [] Enter my l-yeor subscription of PRODUCT ENGI 
ay +4. . a NEERING. | will receive 52 weekly issues plus the 
and é-position automatic latches annuol Design Digest Issue. (Domestic—$5 for one year) 
permit the door to lock auto- 
matically on both sides. ‘The 
complete unit is made by Steel 
Door Corp, 2400 Lincoln Road, Birmingham, Mich, using electro- wee 
galvanized, bonderized, factory-painted panels—Republic’s Electro 
Paintlok, of course. 
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Company 
Address . 
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. a variable line-width ball 
point or nib pen. It would be 
especially valuable for account- 
ants, secretaries, artists and 
draftsmen who must write or 
draw in many line weights. The 
general public would probably 
gobble it up, too. -——R Loncro 
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. .. am automatic program selector for home TV. It would permit 
preselection of all programs in advance—say for a week. The 
device would switch on and off from channel] to channel at the 
selected times. Favorite programs will not be missed and mother 
* if you want to be sure of seeing every Issue of could preselect for the children. 
nual Design Digest—enter your subscription on the 
aitached information card. Only $5 for one year 


cs 
- 
Product Engineering—52 regular issues plus the an- 
» 
cs 
* 
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. an automatic stamp dis- 


penser at supermarket cash reg- 
isters. Counting out “green” 
stamps is inefficient and irritat- 
ing. The device should be built 


into or attachable to the stand- 
ard register and work automati- 


cally with the register totalizer. 
It would cut off the correct number of stamps untouched or 
thought about by the clerk. —] K Watuincer 








. @ grease precipitator or attractor for 
ovens? As it boils off a roast, the fat vapor 
might be attracted to an electrostatically 
charged probe where it would collect on a 
removable, disposable jacket. This system 
would substantially reduce the drudgery 
of cleaning oven, walls, hoods and exhaust 


ducts of home and restaurant equipment 
and avoid fire danger. —L A LassMAN 
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Have you a pet subject but neither the time nor inclination to do the neces 
sary R & D? Product Engineering will welcome (and pay $10 each for) similar 
ideas based on known scientific principles but lacking on inspired man 
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Bi al-Mat-tsle mm Abie me ial 


uses A.W.Faber-CASTELL 


Whether you are an engineer, architect, designer or drafts- 
man, two things are essential for your success: 


1. The native ability to create or interpret. 
2. The “golden touch"’ to transform your grey 
matter into black matter on paper or cloth. 


CASTELL can neither add nor subtract from your 
native ability, but it can impart the “golden touch” to 
your eager, sensitive fingers. It gives correct tonal value to 
every line and shape your brain transmits to your hand. 


Made of the world’s finest natural graphite, CASTELL 
tests out at more than 99% pure carbon. Contains no 
smudgy foreign substance to give the false illusion of black. 


with BLACK GOLD 


LeTe-Velalit— 


Let CASTELL be your perfect “transfer” agent. It 


costs no more to work with the world’s finest drawing 
tools—CASTELL wood pencils in 20 superb degrees, 8B to 
10H, imported CASTELL leads and new functional design 
LOCKTITE TEL-A-GRADE holders with the bulldog grip 
clutch. Order from your dealer today. 

Choose from: #9000 CASTELL Pencil. #9007 
CASTELL with Eraser. #9800SG LOCKTITE TEL-A 
GRADE Holder with new functional spiral grip and degree 
indicating device. #9030 CASTELL Refill Lead matching 
#9000 pencil in quality and grading, packed in reusable 
plastic tube with gold cap. Other styles and colors of 
pencils, holders and refill leads. 


Castell Leads and Pencils draw on all surfaces, including Mylar- 
based polyester drafting films. Give perfect lines, easy to erase 


—excellent reproduction. 


BACKED BY NEARLY 200 YEARS UNINTERRUPTED 
SINCE 1761 


MANUFACTURING EXPERIENCE 


RASTELL 
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LOCKTI 
LOCATITE TEL-A-GRADE 9800 sc 


CASTELL fia 


A.W.FABER-CASTELL Pencil Co., Inc. 


Nework 3, N. J. 





K let the engine 
be your guide 


To give your product easy starting, more 
dependable power, regardless of weather 
or hard usage — specify 4-CYCLE Briggs 
& Stratton gasoline engines . . . wide 
choice of models to 9 hp. They’re No. 1 
in use throughout the world! Let Briggs 
& Stratton’s Consulting Engineering 
Service help you meet your power needs. 
BRIGGS & STRATTON CORP. 
Milwaukee 1, Wisconsin 


ty 


IGGS & STRATTO 


R f 
Find Us Fast And for your 
in The ; , 
Yellow Pages | ‘Ustomer's convenience, : 
authorized Briggs & Stratton engine 
44a. 93 " service is never further away than his phone, 

















